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Almost everywhere that power 
is made and used, you may come 
upon the familiar Elliott plate 
identifying important equipment 


variably find among executives and operating 


ENERATORS > MOT staff, a high degree of satisfaction in the per- _ 
; formance of the unit so marked. Reliability as an i 
LO w “ST RAI N R Elliott characteristic is as soundly established as 
the equally vital quality of forward-thinking engi- 

neering which distinguishes Elliott products. 


IFUGAL BLOWERS ond 
STEAM JET EJECTORS ¢ STEAM TURBINES _ 
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STRAINERS TUBE CLEANERS 
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“Here’s a Forged Steel Trap 
... for only $14.00 list” 


SMALL PRICE 
BIG BENEFITS 


Armstrong No. 3211 


forged steel trap. 


Forged cap and body, 


compressed graphited 
asbestos gosket, all 
stainless mechanism. 
This trep will teke 
high temperature and 
shock without danger 
of fracture 


SMALL SIZE. 


LIGHT WEIGHT 


OW, for many applications, power plants, 

refineries, chemical processing and other 
industrial plants can have the advantages of a 
forged steel steam trap for only a few dollars 
more than a cast iron trap of comparable size. 
The Armstrong No. 3211 trap illustrated will 
withstand fire or explosion without danger of 
fracture, is ideal where all steel installations 
are desired. It is the baby of the Armstrong 
forged steel line, a low priced trap for work- 
ing pressures up to 250 psig; design pressure, 
450 psig. Capacity range 750 to 1000 Ibs/hr 
continuous. '2" or pipe connections. 


Diameter 4'4"; height 7"; weight 8 Ibs. 


For higher pressures and larger capacities 
Armstrong builds a complete line of heavy 
duty forged steel traps. Ask your nearby Arm- 
strong representative to quote on the traps you 
need now. 


ARMSTRONG MACHINE WORKS 
810 Maple St., Three Rivers, Mich. 


SEND FOR your « of the 
Armstrong Steam Trap ak giv- 
- complete data and prices on 
all Armstrong steam traps, both 
forged and cast bodies for all 
pressures, all applications. This 
M-page book is a valuable refer- 
ence for any pe working 
with selection installation of 
steam traps. 
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Burbank‘s Public Utility Expands 

The Municipal power plant at Bur- 
bank, California, has long been one of 
the most talked of small stations in the 
country. Built in 1939 it incorporates 
very attractive modern architecture, 
with semi-outdoor construction and ex- 
cellent landscaping in such a way as to 
make it one of the show places in 
Southern California. 

This short article relates the history 
of the Burbank municipal power devel- 
opment and gives a general description 
of the new unit. Photographs and draw- 
ings, together with a short list of prin- 
cipal equipment, give the reader a good 
over-all picture of this development. 


120 Radial Gas Engines Supply 
Power to Alcoa Plant 

This is a brief description of the new 
and unusual power plant supplying 
power to the new Point Comfort Works 
of the Aluminum Company of America 
near Port Lavaca. 

This is one of the most unusual 
power installations in the world. It 
consists of three power houses, each 
containing 40 radial, 11-cylinder, spark 
ignited, gas engines. These engines 
were developed by Nordberg Mfg. Co. 
and we described them in the Novem- 
ber 1948 issue. 


Examples of Condensate 
Contamination 

This is a very interesting report of 
f-ur cases of severe condensati»n, al! in 
paper mills but of a character which 
might occur in other industries. All of 
these cases occurred unexpectedly and 
caused a great deal of trouble before 
their source was disclosed and correc- 
tive measures taken. 

As pointed out by Dr. Welsh, unless 
engineers make a practice of system- 
atically checking certain potential 
danger spots, trouble of this kind can 
occur and result in loss of production 
and sometimes serious damage. 


The Flux Algebra 
Here is an absolutely new method of 
calculating heat transfer by radiation 
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which greatly simplifies the procedure 
over conventional methods of calcula- 
tion. 


Elliott Boiler Plant Installed 
Without Interrupting Service 

This short, illustrated, description of 
the new boiler plant at the Elliott Com- 
pany at its Jeanette works explains 
how the old plant was kept running 
while the new installation was being 
made. Among the devices used to in- 
sure uninterrupted service was the use 
of a Pennsylvania locomotive, By con- 
necting the stack of this locomotive to 
an induced draft fan in the roof of the 
building, it was able to supply steam 
while the new boilers were being in- 
stalled. 


The Continuous Flow Conveyor 

Here are some little known facts 
about a relatively new type of con- 
veyor that has been found very useful 
under many different conditions in 
meeting power house requirements for 
coal handling. It causes a mass of mate- 
rial to move along in a closed duct, not 
by pushing or pulling it along but 
primarily by creating a mass flow in 
the material itself by dragging spaced 
frames or skeleton flights through the 
material by means of a chain cable. 

The author gives a number of typical 
examples of how the conveyor proves 
better for certain problems than other 
types. He shows what precautions must 
be used in laying it out, discusses some 
yperating pointers, gives charts and 
tables for figuring the capacity and 
power requirements of the continuous 
flow conveyor. 


Moisture in Coal 

In the March issue, a reader asked 
about measurement of moisture in coal 
under Question No. 457, and several 
interesting answers from readers have 
been published on that subject. The 
present article is an amplification of 
those answers. It reviews first the 
proper tempering of coal and then 
gives a method the author has found 
satisfactory and accurate for measuring 
moisture in coal. 
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Ljungstrom operates on 


the continyous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accumulators. 
As the rotor revolves the heat 
is transferred from the waste 


gases to the incoming cold air. 


THE AIR PREHEATER 


60 East 42nd Street, New York 17, N. Y. 


CORPORAT 


this preheater 


whatever 
your fuel 


All fuels burn better with preheated combustion air, and it is a 
“must” for many of them, such as high moisture powdered coal. 
In addition, the continuous regenerative counterflow principle of 
Ljungstrom permits reliable operation at low exit gas temperature, 
This assures the greatest possible heat recovery ... reduces the 
amount of fuel required. 

The efficiency and reliability of the Ljungstrom air preheater 
is a matter of record in industrial and utility plants throughout 
the country. That is why every year a constantly increasing per- 
centage of the installed boiler capacity is equipped with Ljung- 
strom air preheaters. 

If you are planning a new installation, or modernizing your 
present one, our engineers will welcome the opportunity to show 
you how the Ljungstrom can raise the efficiency of your plant. 
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PREVIEW 


the nation-wide expansion of 
apprentice training in American industry, much 
interest is being shown today in the origin and history 
of apprenticeship, not only by those participating in the 
training, such as employers, laborers and representa- 
tives of vocational education, but also by the general 
public. An interesting little pamphlet entitled Appren- 
ticeship Past and Present tells the story of apprentice 
training in the skilled trades in this country since the 
colonial days. Copies of it may be obtained for 15 cents 
each from the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. C. The book- 
let is published by the U. S. Department of Labor, 
Bureau of Apprenticeship. 
* * * 


Yimrces to Washington this spring and summer, 
either on pleasure or business—and, of course, the 
Washingtonians themselves—have been fascinated by 
the repair work they can see under way in the White 
House. It is doubtful, however, if many of the ob- 
servers of this work realize that this is the house that 
nearly fell. If you doubt this, you ought to read the 
very fine article under that title, The House That 
Nearly Fell by E. John Long, in Steelways for May 
1950. Mr. Long writes current history at the Pentagon 
but combines a steel-town background with a thorough 
knowledge of Washington. In a very well-illustrated 
story showing some of the repair and reconstruction 
work now going on, Mr. Long demonstrates how the 
executive mansion was a death trap behind its paint and 
plaster. But now, inside the familiar outer walls, with 
the aid of modern steel construction, workmen are 
building a modern White House. 

There have been numerous newspaper and general 
magazine stories about this reconstruction, but so far 
we have not seen anywhere else an article that gives the 
technical details of the extensive reconstruction work 
that is going on in our country’s executive mansion. 
The majority of the people who expressed opinions on 
the subject were opposed to tearing down the White 
House and erecting a new one. Everybody said “Let’s 
rebuild it and make it strong, but preserve its outward 
appearance no matter what the cost.”’ That is what is 
being done and the contractors are confident that in 
the Full of 1951 they will be able to offer the President 
and his family a safe home, that, in the words of George 
Washington, “will have the sumptuousness of a palace, 
the convenience of a house, and the agreeableness of a 
country seat.” 


* * * 


T= M. W. KELLOGG COMPANY, of Jersey City 
and New York, announced in June that the com- 
pany had sold the stock and assets of one of its sub- 
sidiaries—The Kellex Corp.—to The Vitro Manufac- 
turing Co. This step is in accord with Kellogg’s policy 
of concentrating its commercial development, engineer- 
ing and manufacturing efforts in the petroleum, chemi- 
cal and power fields and of confining its governmental 
contracts to development engineering and manufactur- 
ing in the fields of jet propulsion, guided missiles, and 
so on. These latter activities are conducted by Kellogg’s 
Special Projects Division in Jersey City. Contracts cur- 
rently held by Kellex, primarily in the field of atomic 
energy development, will be continued by that organi- 
zation. 


R. ROBERT E. DOHERTY, third president of 

Carnegie Institute of Technology o — 
Pa., retired from the presidency on july 1, 1950. He 
became president in March 1936 and his achievements 
during 14 years as president of Carnegie have estab- 
lished him in the eyes of his fellow educators as one of 
the nation’s educational pioneers and as an adminis- 
trator of the first order. In 1936 he inaugurated the 
Carnegie plan of professional education and during his 
tenure as president he doubled Carnegie’s endowment 
and was repeatedly successful in raising current or 
operating funds for special projects. As an administra- 
tor, Dr. Doherty was always clear in his policies and in 
his plans for following them. He re-organized major 
divisions and departments; and set up the structure for 
effective liaison between faculty and administration, 
between Carnegie and its students and between Carne- 
gie and its publics. 

Dr. Doherty was born in 1885 in Clay City, Illinois, 
received a degree of Bachelor of Science from the 
University of Illinois in 1909, and from then until 1931 
worked for General Electric Co., serving for six years 
as assistant to Dr. Charles P. Steinmetz. In 1931 he left 
General Electric to join the Yale University faculty as 
professor and chairman of the Department of Electri- 
cal Engineering. Two years later he was made dean of 
the Yale School of Engineering and became president 
of Carnegie in 1936. 

In 1943 the Pittsburgh Junior Chamber of Com- 
merce elected him as Man of the Year. He has been 
very active in the educational programs of professional 
societies, is a member of various fraternities and honor- 
ary societies, and is a fellow of the AIEE and the 
ASME. 

* * * 


Awe YOUR SUPERVISORS superior leaders? Are 
they top-notch production men? Are they good 
personnel men? If you cannot answer with a loud YES 
to all three questions, you can be sure that company 
money is dripping away like water from a leaky faucet. 
To help stop such leakage, the National Foremen’s 
Institute, Inc., 100 Garfield Avenue, New London, 
Conn., is preparing a group of manuals called the 
N.F.1. Standard Management Practice Series, ad- 
dressed specifically to supervisors. The first three man- 
uals in the series are now ready for shipment as fol- 
lows: The Foreman’s Place in Management, The Fore- 
man’s Manpower Job, The Foreman’s Production Job. 
Full information about them can be obtained from the 
Institute at the above address. 


* + 
A TOUGH new plastic, which genie © to become 


one of the basic raw materials of the rubber in- 
dustry, has been announced by United States Rubber 
Co. The new plastic bridges the gap which has existed 
between soft rubber and hard rubber for almost a cen- 
tury. 

Among the other promising applications for the 
plastic are: fuel pump parts, battery cases, dies and jigs, 
valve seats, buckets for carrying chemicals, plating bar- 
rels, filter press plates, photostat separator plates, tote 
boxes, bearings, electrical insulators, and various auto 
motive parts such as camshaft timing gears, water pump 
impellers, ignition coil housings, distributor caps, low- 
load and low-speed bearings and bushings. 
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OW INTOXICATED ANIMALS react when ex- 
posed to cold is helping medical science in its 
search for techniques of survival in the Arctic, accord- 
ing to Dr. Kurt Lange, assistant professor, New York 
Medical College 
Speaking on a General Electric science forum over 
WGY he said examination of animals under influence 
of alcohol has revealed that extreme cold dilates the 
blood vessels and allows a more rapid heat loss from 
the body. Alcohol also dulls senses needed to take all 
possible measures of protection 
He pointed out two common mistaken ideas about 
cold weather 
1. Rubbing a frostbitten limb with snow or otherwise 
keeping it cool “aggravates” rather than helps in treat- 
ment. Blistering will increase and the area covered will 
be larger 
2. Human volunteers from the cool north who under- 
went cold weather tests showed no special resistance to 
cold. The highest resistance to cold was found in a man 
born and living in Florida 


* * 
EW WRINKLE in burning coal underground in 


its natural layers, to obtain gases for combustion 
vor for use in making liquid fuels, is added in a process 
‘for which a Swedish inventor has received an American 
ipatent. The inventor is David Dalin of Sodertalje, 
Sweden. 
' In his process, he utilizes the underground fire to 
‘heat water to use for power or other purposes. A few 
extra holes are drilled down into the layer of coal to 
‘be burned and circulatory pipes are put in the holes 
“through which water is forced. 
' His method of obtaining combustible gases from the 
underground coal is similar to processes already in ex- 
perimental use in various parts of the world. The 
American experiment is at Gorgas, Alabama, conducted 
as a joint project of the U. S. Bureau of Mines and the 
‘Alabama Power Co. See Power Engineering, May 
11950, page 101. 
* * * 


ESOCUPETHY is another new science you will 
: probably hear more about in the future. It is a 
Scoined name for a science that would integrate four 
other sciences—(1) behavioristic psychology, in which 
Studies of experimental animals and human beings con- 
Rribute to our understanding of the learning process; 
2) sociology, with its statistical and other studies of 
social structure; (3) cultural anthropology, the study 
of cultural behavior principally within isolated primi- 
tive cultures; and (4) psychoanalysis and psychiatry, 
which study the individual personality 

The word “lesocupethy” is coined from LEarning, 
SOciety, CUleure, and PErsonality THeorY. For a 
long time workers in the social science have had no 
over-all theory that would integrate a number of inter- 
related sciences like this and Dr. G. P. Murdock of 
Yale has proposed such an integration in an article in 
The Scientific Monthly. 

Physical screntists have a more or less consistent over 
all picture or theory embracing the structure and action 
of physical matter. In some cases matter is studied by 
the physicist, in others by the chemist or geologist, but 
each kind of physical scientist knows that principles 
derived in the other fields can be applied to his if they 
are needed, and he finds that often they are needed 
This is the sort of integration tn the social sciences that 
is being sought. More explanation of it is given in the 
July 1950 issue of Industrial Bulletin of Arthur D. 


Little, Inc 


IRST COMMERCIAL extraction unit employing 
furfural as the solvent and specifically designed for 
the production of Diesel and domestic heating fuels 
has been announced by The Texas Co. Widely used by 
the oil industry for the removal of sludge producing 
elements in motor oils, the furfural process has been 
adapted to the new use in a commerical unit operated by 
The Texas Company at its new $60,000,000 refinery at 
Jagle Point, N. J. 
ic value of the new application is seen in sub- 
stantial improvement of cetane number in Diesel fuels, 
improved burning quality of domestic heating fuels, 
and the reduction in sulphur content of all products. 
This may offer a solution to a major oil industry prob- 
lem. 
* * * 


OR THE NEW Hudson River Pumping Station be- 

ing built by New York City’s Board of Water Sup- 
ply at Chelsea, N. Y., about 10 mi south of Pough- 
keepsie, General Electric will supply approximately 
$350,000 worth of electric equipment 

Designed to augment the dwindling water shed re- 
sources of the nation’s largest metropolis, the station 
will have a discharge rating of 100,000,000 gal of water 
a day. Water will be drawn from the Hudson River 
and discharged into the existing Deleware Aqueduct, 
according to engineers working on the project. The 
water will be drawn from the river into a 6-ft-diameter 
conduit which leads to the pumping station. In this con- 
duit it will receive chlorination, the engineers said, and 
in its chlorinated state enter into the city’s regular 13! >- 
ft-diameter water system conduit. 

Each of six Peerless pumps to be installed at the sta- 
tion will be powered by a 2500-hp G-E vertical syn- 
chronous motor. Five of the pumps will be used to 
meet the 100-mgd rated capacity, it was said, while the 
sixth will be held as a spare. 

Also G. E. will furnish a package unit substation for 
the project, including a steel station structure. It will 
consist of disconnecting switches, an incoming line oil 
circuit breaker, lightning arresters, an auxiliary trans- 
former, metering equipment, neutral resistors, a master 
unit substation, and a station battery and charger. The 
substation is rated 15,000 kva, 3 phase, 60 cycles. The 
single incoming circuit will be rated at 110,000 volts, 
while the seven outgoing feeder circuits will be rated 
at 4160 v each. 

* * * 


ey SUBJECTS interest executives as much today 
& as research administration. The firm of Arthur D. 
Little, Inc., is now increasingly engaged in applying the 
experience it has gained in 64 years of industrial re- 
search and engineering to the review of its clients’ re- 
search policies and procedures. To aid its staff members 
in this work, the organization has prepared a carefully 
selected bibliography of books and articles on Manage- 
ment of Industrial Research. This bibliography is now 
available to the public without charge. Address your 
requests for it to Howard F. Hamacher, Arthur D. 
Little, Inc., Memorial Drive at Kendall Square, Cam- 
bridge 42, Massachusetts. 

The bibliography is an attractive 16-page paper 
bound booklet. After a brief introduction, it gives 
general references and background of the subject and 
a list of books and periodicals on the general back- 
ground. This is followed by lists of books and articles 
and periodicals on organization, control, the research 
program in both technical and economical aspects, the 
research laboratory and miscellaneous. There is a good 
subject index and a periodical abbreviation key at the 
end. 


a 

4 

! ‘ 

7 4 

é 

3 a 19 POWER ENGINEERING—C ag 


Yoke Bushing: Hord bronze, lock 
© welded to yoke. 


= Yoke: Forged steel, integral gland 
© rest, screwed and lock welded to 
bonnet in union type; integral with bonnet in 
bolted design. 


Bonnet: Built-in bock-seat, big pock- 
© ing chamber; either rolled steel union 
ring or forged steel stud bolted type. 


Packing: EValpak, die formed, 
© water-proofed, trected to prevent 
stem pitting. 
5 Gasket: lronkote 90 Brinnell max. 
© for leak-proof joint. 


6 Disk: EValloy 13% chromium or 
© Stellite, slotted or disk nut type, 
self-centering. 


7 Seat: EValloy 13% chromium or 
©  Stellite on stainless steel; borized in 
mated pair with disk. 


Handwheel: Malleable iron, 
© knobbed for easy gripping. 


Gland: Forged steel, through bolted, 
© accurately fitted to stuffing box. 


10 Swing Gland Bolts: Forged steel, 
© EValized for longer, corrosion-free 
life; swivel out of way but can't come off. 


11 Union Ring: Rolled or forged steel, 
hexagonal. 


| 2 Stem: Hardened, centerless ground 
EValloy, with backseating shoulder 
(on disk nut on larger sizes). 


1 3 Body: Heat treated forged steel, 
inclined stem globe type for lowest 
pressure loss, screwed or socket welding ends. 


EDWARD VALVES, INC., 
220 West 144th St., East Chicago, Indiana 


Please send a copy of Bulletin 501 describing your new Fig. 444 
all-purpose forged steel valves. 
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Yoarwoy Type "8" Seatless Ohia 

For pressures to 400 psi. 

Ask for Bulletin 8-424, Reysobty Co 
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FOR USING 


GOOD BLOW-OFF VALVES 


| e To be sure of tight blow-down lines. 


To withstand the severe punishment of regular or emergency 
® blowing-down under pressure and periodic acid wash. 


Yarway Blow-Off Valves are good blow-off valves— 
designed and built to safeguard beyond any doubt 
your sizeable boiler investment. 


To give you drop-tight protection required for effi- 
cient boiler operation, Yarway offers Seatless Valves 
that have no seat to score, wear, clog and leak... or 
heavy-duty Yarway Stellite Hard-Seat Valves. 


Either valve, or any tandem combination, also pro- 
vides ruggedness and safety beyond any emergency 
requirements. 


Yorway Unit 
Tandem Blow- 
Off Valve. 
Flanged type. 
Also available 
with welding 
ends. For pres- 
sures up to 2500 
psi. Ask for Bul- 
letin B-432. 


PLANT 


It is no coincidence that more than 15,000 boiler 
plants throughout the world use Yarway Blow-Off 
Valves ...and among high pressure plants, 4 out of 
every 5 are Yarway-equipped. 

For the full story on blow-off valves for your boilers, 
write today for the Yarway Bulletin. Please mention 
pressure range. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


Yorway Stellite-Seat Straight- 
way Valve, cross-sectioned 
in open position. Disc and 
seat ring are stellite- 
faced and ground. 

For pressures to 

2500 psi. Ask for 


Yorway Type 
Angle Valve, 
cross-sectioned in 
open position. 
Note balanced 
sliding plunger 
design. For pres- 
sures to 400 psi. 
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This wide range accuracy is due to the unique design 

an. precision construction of the Hagan integrator. 
In this integrator, a large toothed wheel is set in 

periodically 


® governed by the flow index pen and is proportional 


The movement at each interval 


to the momentary rate of flow. The wheel is geared 
to a counter which registers the total flow through 
any period, by difference in the counter readings. 

The Hagan Integrator differs fundamentally from 
others in that all associated parts rotate around a com- 
mon center, As a result, angularity errors are elimi- 
nated and only one simple adjustment is required for 
calibration throughout the range. The large five inch 
integrating wheel produces the required selectivity to 


integrate as low as two percent (of chart) with high 


RING BALANCE 


ccurate 


RING BALANCE METERS 


HAGAN CORPORATION 


integration 


over the 


entire range in 


accuracy. With this construction, wear between toothed 
wheel and the pawls is eliminated. There are no 


clutches to wear and slip. 

The instantaneous pawl action also produces high 
accuracy under rapidly fluctuating flow conditions. 

Phe graduations on the large wheel and pointer fa- 
cilitate checking the calibration of the integrator at 
any point in the range in one minute or less. 

The Hagan Integrator is a self-contained unit and 
may be mounted conveniently in any of the various 
types of Ring Balance flow meters, or pneumatic 
receivers. 

For full information on this and other features of 
Hagan Ring Balance meters, write to Hagan Corpora- 
tion, Hagan Building, Pittsburgh 30, Penna. 


FLOW AND PRESSURE INSTRUMENTS 
THRUSTORG FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAI 


FURNACE CONTROL SYSTEMS 


2 
| 
(sg 
ae 
| 
| 
‘ 
12 » 19 POWER ENGINEERING— 


‘hp tube 
motors driving induced draft fans. 


Motor Reliability 
For Toughest Jobs! 


Potomac Electric Power Co. - drives induced draft fan through 
an electric coupling with this 400 hp drip-proof Allis-Chalmers motor. 


Kentucky Utilities Co. — uses two of these highly reliable Allis-Chalmers 
700 hp two pole motors to drive high pressure boiler feed pumps. 


H™ ARE REASONS why utilities like these all over the coun 
are using Allis-Chalmers motors for their auxiliary dri 

First, motors are furnished in every needed type and size. 
addition, each motor has features to assure the reliability t 
power plants need. For example: two pole motors have a press 
vent arrangement in the bearings to prevent oil leakage into 
stator in spite of the high speed of the motor. 

The tube type, totally enclosed fan-cooled motor has strai 
heat exchange tubes which are self cleaning under practically 
conditions and make the motor ideal for outdoor locations. 

Extra varnish treatment is provided in all power house mot 
to resist moisture and acids — assure long life. 

Allis-Chalmers is equipped to build the complete motor- 
control package. If you intend to modernize or enlarge your faci 
ties, it will pay you to specify Allis-Chalmers. Call your nea 
A-C Sales Office for further information. A 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS, 


Toledo Edison Co. — drives condenser pumps 
with these two 400 hp vertical cage motors. 


LLIS-CHALMERS 


li. 


Oxidation attacks oil wherever there is continuous 
recirculation—in enclosed crankcase systems 

and, especially, in central circulating systems. It forms 
damaging acidic compounds, gum, carbon, and 
sludge. Result: frictional drag is increased, oil lines 
may become restricted or closed, wear accelerated, 
efficiency and life lowered. 


Many yeors of experience show Sinclair Rubilene 
successfully withstands oxidation even und 

sustained high temperatures. This is due to Rubilene’s 
greater stability and ruggedness. At the same time 
non-foaming Rubilene assures a solid flow of oil to 
provide a tough oil cushion between all moving parts. 
Rubilene thus lessens friction and wear and provides 
high efficiency and smooth operation. 


Why not eliminate worry over damaging oxidation and 
assure reliable lubrication? Use Sinclair Rubilene Oils. 


Your nearest Supplier of 
Sinclair Products will gladly 
arrange for lubrication 
counsel, or write to 
Sinclair Refining Company, 
630 Fifth Avenue, 

New York 20, N. Y. 
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Type VU-30 
(for the middle capacity range) 


In this VU design, shown equip- 
ped with a C-E Spreader Stoker, 
the furnace proportions and ar- 
rangement of water wall surfaces 
may be adapted for firing by any 
type of mechanical stoker. De- 
sign is also adaptable for firing 
by oil or gas. Economizer or air 
heater surface may be added. 
Approximate capacity range 25,- 
000 to 100,000, or more, lb per hr. 


fit 
Type VU-50 
(for the higher capacity range) 


This unit, the original VU design, may be 
fired by pulverized coal, oil or gas, or any 
combination of these fuels. Available for ca- 
pacities up to 300,000, or more, lb of steam 
per hr, pressures up to 1000 psi and steam 
temperatures up to 900 F, or higher. Fur- 
nace bottom may be as shown or may be of 
hopper type. Economizer or air heater sur- 
face may be added. 
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ertical-Unit Boiler 
special needs 


(for the lower capacity range) 


This member of the VU family is designed for 
industrial load conditions and particularly for 
plants having small operating and mainte- 
nance forces. Capacities range from about 
10,000 to 60,000 Ib per hr. Firing may be by 
spreader, underfeed or chain grate stokers, or 
by oil or gas burners. Superheater, economizer 
or air heater surface may be added if desired. 


No matter what your combination of operating 
conditions, one of these three units can meet the 
particular requirements of your plant exactly. 
CAPACITY: Vertical-Unit Boilers are available for 
capacities ranging all the way from 10,000 lb of 
steam per hr up to 300,000 or more lb per hr. 
PRESSURES—TEMPERATURES: VU Units are available 
for steam pressures up to 1000 psi and tempera- 
tures up to 900 F, or more. 

FUEL REQUIREMENTS: The larger designs may be 
fired by pulverized coal, oil or gas, or any combina- 
tion of these fuels. In the medium and lower 
capacity ranges firing may be by any type of 
mechanical stoker or oil or gas. Moreover, it is 
possible to substitute any one of these methods for 
another should a change in the fuel market occur. 


This flexibility ... this ability to meet the widely 
varying requirements of plants in virtually every 
branch of industry — at efficiencies ranging up to 
88% — accounts for the wide acceptance of the 
Vertical-Unit Boiler. Throughout the United 
States and Canada, Latin America. and abroad, 
the VU has been selected for installations with an 
aggregate capacity of wel] over 100,000,000 lb of 
steam per hour. 

Whether you are considering the purchase of 
equipment for replacement or expansion, or for a 
new plant, a C-E Vertical-Unit Boiler will provide 
the right answer to your particular situation. We 
shall be pleased to supply catalogs and any addi- 
tional information upon request. 392-A 


SUPERHEATER, INC. 


MADISON AVENUE, NEW. YORK 16, .N 
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DE LAVAL /KOZECTS the ZURBINES 


This De Laval centrifugal Oil Puri- 
fier installed at Philip Sporn Station 
provides positive protection for the tur- 
bines. It removes from the turbine oil 
sludge or any solid impurities that may 
be picked up, and it also separates and 
continuously discharges any moisture 
that may be in the oil. 


Thus, the De Laval centrifuge pro- 
vides two-way protection. It guards the 
power unit against both of the chief 
causes of lubricating oil contamination 


—dirt and water. Wholly mechanical 
in operation, De Laval Oil Purifiers are 
the logical choice of operators who want 
their oil to be really clean and dry. 


A wide range of capacities is available. 
Machines requiring separate pumps are 
provided in sizes having a purification 
capacity up to 1,000 gallons per hour. 
“Uni-Matic” machines, built with inte- 
gral pumps, have a capacity up to 450 
gph., Navy rating, on turbine oil (up to 
550 gph. on certain other oils.) 


@ Write for additional information. 


THE DE LAVAL SEPARATOR COMPANY 
P 165 Broadway, New York 6 . 427 Randolph St., Chicego 6 
DE LAVAL PACIFIC CO., 61 Beale St, Sen Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


LUBRICATING OIL PURIFIERS 
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11 of the 16 largest turbine-generators* 


RUNS 


BECAUSE General Electric isolated-phase bus runs are dust- 
tight and weathertight, and maintenance costs are thus 
reduced. 


BECAUSE the gasketed, hinged covers can be opened from 
either side. This feature cuts inspection time and costs by 
allowing access to the interior of the run from the most 
RATINGS convenient position. Cover lugs release the cover without 
15 and 23 kv removal of bolts. The cover is swung open on either one 


f f hi 
be of two sets of hinges 


BECAUSE you receive G-E isolated-phase bus runs com- 
pletely assembled as a three-phase package, including run- 
ning ground bus. They are installed in a short time at 
Your G-E Sales Representative has lower predictable costs. 
complete information about isolated- 
phase bus runs. Ask him for a copy BECAUSE you have one source of responsibility when you 
of GEA-5460, a 28-page publication order from General Electric—complete co-ordination be- 
that will aid you in planning your bus tween planning, engineering, manufacturing, and service 
runs, or write to Apparatus Department, facilities to give maximum savings efficiency to the 
General Electric Company, Schenectady 5, customer. 
New York. *installed and planned, rated 6000 amperes and over. 
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This Bailey Boiler Control 
Pane! insures high efficiency 
in the use of Fuel-Dollors ot 
Western Chemical Plont. 


What's Your Fuel-dollar Efficiency? 


A dollar's worth of fuel has the same potential 
energy, no matter who's boiler it fires. But how 
much of the energy actually gets converted to 
a usable form depends on how you operate 


your boiler. 


That's where Bailey Controls can help. And, 
here's why, we believe, you'll get better fuel- 


dollar efficiency with Bailey: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 


boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instra- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control, 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 
Sales-Service Engineers are located in more 


industrial centers than those of any other 
manufacturer of boiler control systems: you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better fuel-dollar efficiency — for more 
power per fuel-dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey En- 
gineer to arrange a visit to a nearby Bailey in- 
stallation. We're proud to stand on our record: 
“More power to you!” 


1040 IVANHOE ROAD 
CLEVELAND 10, OHIO 


‘or Steam Plaats 
RATURE PRESSURE 


LIQUID LEVEL FEED PUMPS 
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Walter C. Klawitter is typical of the 
friendly and efficient personnel in Stand- 


ard Oil service-supply centers throughout 
the Midwest 


' 
' 
liver 
4 
S 
a 
ese Anywhere in the Midwest; a simple, local phone call will bring y 
port as 400° any petroleum product you need —double-quick! Here's why: a service 
west distribution set-up—unique in the oil industry—has a Standard Oil office 
ow you! and warehouse located practically in your own backyard! Adequate stocks™ 
se of the lubricants and fuels required for the efficient operation of your 
plant are warehoused at that service-supply center. You can always get 
ced he product you need—when you need it—delivered righ 
ser’ the product you need—when you need it—delivered right to your door. 
! on are # o \ Here, too, are the local headquarters for a Standard Oil lubrication 
go \ specialist. He is close at hand, will give you on-the-spot engineering 
cant service. He has plenty of practical experience. He has been specially 
1 2. \\y ane? echo its {rom \ trained for his job in a Standard Oil Lubrication Engineering School. 
He is backed by Standard Oil's extensive research and technical facilities. 
ane oe Let this lubrication specialist and Standard Oil's efficient supply 
ana pyre? pee + service help you make real savings. Phone your local Standard Oil i 
your (Indiana) service-supply center* today. 
per Standard Oil Company (Indiana), 910 South Michigan Avenue, 
pies -- Chicago 89, Illinois. 
-- 
: i“ oo” *Service-supply centers are located throughout: Colorado, illinois, Indiana, lowa, 
1 ae Kansas, Michigan, Mi ta, M Mi i, Nebraska, North Dakota, South 
Dakota, Oklahoma, Wisconsin, Wyoming. 


‘STANDARD OIL COMPANY noiana) 
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—and still in the pink! 


Test of Rubber Expansion Jormt 


To determine comparative endurance 
U. 5S. Rubber Expansion Joint and a 
metal joint were whiected to the vi 
bration tests described in the obove 
charts The meta! joint collapsed after 


= 


Another U. S. Rubber Expansion Joint Success Story 


Test of Metal Joint 


1547 cycles while the rubber joint was 
still operating satisfactorily after 
167,428 cycles. A rigorous test for 
shock also demonstrated the wperiority 
of the U.S. Rubber Expansion Joint 


An iron pipe line required replacement after 21 
vears of carrying a chemical refrigeration material. 
The “U.S.” Expansion Joint photographed above 
was used as a flexible connection on this pipe line. 
When removed during dismantling of the line, the 
joint was found to be in sound condition — in fact 
it had outlasted the pipe! 

United States Rubber engineers can design and 
build joints to meet conditions involving water, 
brine, oils, gases, acids and other chemicals. They 
can make practical recommendations for their use 
to take care of expansion, contraction, vibration 
and elimination of noise transmission and provide 
resistance to fire. Note the graphs at left, which 
show how “U.S.” Expansion Joints behaved in a 
vibration test. 

“U.S.” engineers will gladly discuss and make 
recommendations for the solution of any problems 
you may have. Write to address below. 


A PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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A CHOICE OF TWO PULSATION DAMPENERS 
TO SOLVE YOUR PARTICULAR PROBLEM! 


In 1943, The Fluor Corporation pioneered the development 
of pulsation dampeners. The first U. S. Patent covering pul- 
sation dampeners designed specifically for the removal 
of gas stream pulsation and subsequent vibration in 

compressor piping was issued to Fluor in 1946. 


Continued research in gas pulsation and its associated 
problems has established that pulsation, and its in- 
tricate secondary vibration, can be attributed to 

both fundamental and high frequency pulsations 
—or to high frequency components alone. 


Whichever of these destructive conditions 
exists in your plant, Fluor offers a damp- 
ener engineered to fit the requirements 
of the specific problem. Fluor — and 
only Fluor—offers such a complete 
range of pulsation dampeners. 
For this reason you can be 
assured of an unbiased rec- 
ommendation on the best 
type dampener for your 
particular requirements. 


THE FLUOR FUNDAMENTAL 
PULSATION DAMPENER 


This type dampener smooths out all 
pulsations in the gas stream to the 


MAKE YOUR OWN PRELIMINARY SURVEY THE FLUOR HIGHER FREQUENCY 
In many cases you can make PULSATION DAMPENER 


your own preliminary survey to 
pener removes objectionable 
determine roughly if your pipe pulsation frequencies encountered 


, ‘ vibration is caused by pulsations. how 
tent of at least 85%. All harmon . above the fundamental. In many 
criginelly ia pulse Write The Fluor Corporation, instances, it has been found that 
eve eutematicelly reduced or Ltd., Los Angeles 22, California, metering difficulties and vibration of 
Simineted. This d she indicating layout of compressor compressor piping and nearby vessels 
“a house piping and operating pres- have been caused by the higher 
sures. A procedure will be frequency components alone. Available 
ing in both manifold and in-line types, 


mailed to you promptly. thts is 


difficulties are encountered- No obligati 
0 obligation. with muffler or snubber type devices. 


irrespective of pulsation frequency. 


BE SURE WITH FLUOR fr ANGINEERS CONSTRUCTORS MANUFACTURERS 


THE FLUOR CORPORATION, LTD., 2500 S. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teeyd 


lantic Blvd., Los Angeles${2, Calif. Offices in principal cities in the United States 
House, Baltic Street, London, E.C.1., England 


* 
A FUNDAMENTAL PULSATION DAMPENER = eae 
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WARREN PUMP 


to your job! 

For instance, Narragansett 
Brewing Company, New England's 
largest brewery, had a problem in 
the handling of spent grain which 
was solved by the installation of spe- 
cial Warren Pumps. These pumps 
were engineered and built for pump- 
ing pulpy materials of various densi- 
ties and having properties which 
render them unsuitable for handling 


with most types of pumps. 
In the power plant at Narra- 


gansett, Warren Pumps are also on 
the job, including both steam and 


centrifugal and on Fuel Oil Service, 
Condensate, General Water Supply, 


etc., etc. 
Perhaps you have a pumping 


problem, too... one that cannot be 
best solved by an “off-the-shelf”, 
conventional type of pump. If so, 
calling in a Warren Pump Special- 
ist may result in the right answer 
...and substantial savings in pro- 


p24 


duction costs. 


Warren Steam Pump Co. 
Warren, Massachusetts 
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against 
bacterial 


Every water usage point in an industrial plant presents its own particular 
group of problems, and at certain points—particularly cooling systems—one 
of the major problems is created by bacteria. 

“Aerobacter aerogenes” may produce slime, impairing heat transfer in 
condensers and coolers. In well water systems, “Desulfovibrio desul- 
furicans” may cause the formation of hydrogen sulfide, thus greatly increas- 
ing corrosion, “Gallionella,” an iron-fixing organism, may plug up pipe 
lines, reducing the capacity of equipment or putting it out of service. 

Bacteriologists of Hall Laboratories have had long experience in water 
problems arising from bacteria and other organisms. With their co- 
operation, Hall engineers develop and apply the procedures which best 
meet each specific situation. 

Bacteria and other micro-biological growths may not cause you concern, 
but if you have any problem in the industrial use of water you will be 
interested in the new Hall bulletin, “Your Most Important Raw Material.” 
May we send you a copy? 

Hall Laboratories, Inc., Hagan Building, Pittsburgh 30, Pa. 


HALL plant-wide WATER SERVICE 


BOILER WATER CONDITIONING 
PROCUREMENT, TREATMENT, USAGE AND DISPOSAL OF INDUSTRIAL WATER 
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NEW SINGLE-STAGE TURBINE 
DESIGNED ESPECIALLY FOR 
HIGH PRESSURES... 


Initial pressures to 1450 psig 
. Back pressures to 300 psig 


THE FIRST SINGLE-STAGE TURBINE WITH 
ALL-LABYRINTH SHAFT SEALING 


This new, high pressure single- 
Btage turbine is more than an 
ordinary single-stage turbine in 
“beefed up” high pressure cas- 
ng. It is the first single-stage, 
vechanical drive turbine with 
ll labyrinth shaft seals of the 
ype generally used in large, 
nulti-stage turbines especially 


esigned for high pressure 

Steam leakage along the shaft De Laval CP Turbine for high pressure service. 
effectively prevented by a 

byrinth seal consisting of a True center-line support—to provide for thermal 
pries of shaft grooves and mat- expansion without disturbing shaft alignment. 


g tongues of stainless steel— When you buy 


many as 52 labyrinths per Choice of eight governing systems—to meet 
ide being employed for the a De Laval every control requirement. 


highest pressures. The laby- 
rinth seal reduces losses, lasts cP Turbine Independent, positive over-speed trip entirely 
longer and require less mainte- independent of the governing system for positive 


nance than carbon rings subject you also get... protection. 


tiated Horizontally split casing with steam chest in 
bottom half. The cover can be lifted without disturb- 
ing piping connections. 


The De Laval CP Turbine is made in three sizes for capacities up to 
2000 hp. For further information write for Bulletin 4215-33A-G. 


DE LAVAL STEAM TURBINE COMPANY, TRENTON 2, N. J. 


TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS . WORM GEAR SPEED REDUCERS . IMO OIL PUMPS 
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The 36” wide belt conveyor in the gallery for deliver- 
ing the coal to the bunkers. 


View of the cool conveyor over the bunkers showing 
o close-up of the Link-Belt motor-driven tripper that 
controls the distribution of the coal; also the plow on 
the discharge chute for opening and closing the bin 
seals that confines the dust to the bins. 


The yard-storage belt conveyor delivers the coal from 
the reversible belt conveyor below the hopper-car 
track to the yard. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphic 40, Ationta, Houston 1, 


Offices in Principal Cities. 


Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 


Indianapolis Power & Light Company 
Repeats Again with LINK-BELT Coal- 
Handling Equipment for Third Station 


(WHITE RIVER GENERATING STATION) 


Link-Belt equipment and engineering with Link-Belt coal- 
handling ‘‘know how’ worked out so well for indianapolis 
Power & Light Company at two other stations, that when 
it came to equipping the newest station, it was Link-Belt 
again. 


Coal arrives at this station in hopper cars from which it 
is discharged through a reciprocating feeder to the re- 
versible belt conveyor under the hopper track. At one end 
is a conveyor that delivers the coal to the storage yard; at 
the other end is the conveyor that terminates at the crusher 
house, where it is screened and tramp iron removed by a 
magnetic pulley. It then goes to a belt conveyor that ex- 
tends over the bunkers. The distribution to the bunkers is 
handled by a Link-Belt motor-driven tripper. The tripper 
chute is equipped with a plow that opens and closes the 
bin seals so that the dust is confined to the bins. 


The handling capacity of this Link-Belt installation is 400 
tons an hour. 


Every Link-Belt coal-handling installation is an example 
of efficiency and economy engineered to meet particular 
conditions. If you have a coal-handling problem, either in 
a public utility or industrial power plant, Link-Belt “‘know 
how” will be a big help in finding the way out. Ask our 
nearest office. 


LINK-BELT 
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IN YOUR BOILER FEED PUMPING... 


Get H | t H reliability 
at MEDIUM pressure 


with teow maintenance cost 


WORTHINGTON PUMPS, TYPES UQ 
AND UR, ARE TOP PERFORMERS AT 
PRESSURES UP TO 950 PSI 


In power plants throughout the world 
Worthington Centrifugal Pumps, Types 
UQ and UR, have proved chemselves the 
most modern small-capacity boiler feed 
pumps in the medium pressure range. 
Correct in every mechanical and hydraulic 


* detail, they feature: 


Lower casing half of a Worthington 6-Stage Type 
UR Centrifugal Volute Pump. Arrows point to joints 
protected by Worthington Elastic Seal Rings. 


= Worthington Elastic Seal Ring construction 
(solid black areas) in a Type UX Pump. Flexible 
ond resilient, the Elastic Seal Ring ossures initial 
seoting, makes joints liquid-tight, eliminates a com- 
mon couse of pressure loss. 


This Worthington Type UQ Pump incorporates the 
Worthington Elastic Seal Ring, latest improvement in 
mechanical design. 


@ Balanced design... 

@ No stuffing box trouble... 

@ Freedom from interstage leakage ..+ 
@ Low Maintenance Cost 


Built for long, trouble-free service, 
these multi-stage volute-type pumps are 
by far the most dependable and econom- 
ical for your boiler feed jobs at pressures 
up to 950 psi. 


There's A Worthington Pump For 
Every Pressure Range 


from 100 psi to 2400 psi and all outstand- 
ing in their class. In this most complete 
line you're sure to find exactly the right 
pumps for your own boiler feed require- 
ments, large or small. For further proof 
that there's more worth in Worthington, 
contact our nearest District Office 
or write to Worthington Pump and 
Machinery Corporation, Centrifugal ff 
Pump Division, Harrison, N. J. 
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AT PHILIP SPORN PLANT*: 


The “human element” is elimincted from boiler 
deoning by the Diamond Automatic Sequential 
Soot Blowing System. All blowers operate in 
proper sequence and at correct blowing speed 
every time . ..no blower can be overlooked or 
incorrectly operated by a careless operator. 
In addition to improved cleaning, there is a 
saving in labor as an attendant is not required 
by automatic operation. 

At Philip Sporn Plant, Diamond Soot Blowers 
of various types are used according to furnace 
location and service required. All blowers are 
controlled by the control panel shown at the 
right. To do the complete blowing job the con- 
trol room operator merely moves a lever. The 
control panel takes over . . . operates each 
blower or group of blowers correctly and in 
turn. On completion of the blowing cycle the 
panel automatically shuts off. For further in- 
formation on the many advantages of Di d 
Automatic Sequential Soot Blowing Systems, 
ask for Catalog 1014. 


“Part of the American Gas and Electric Company System. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited ° Windsor, Ontario 


DIAMOND MODEL ik LONG 


DIAMOND re, 
E 
RETRACTING soor SCOPiCc LONG 


RETRACTING Soor BLOWERS 
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For Today’s 
© Tough Service Demands 


EFFICIENT AND DEPENDABLE 
STEAM GENERATION 
Vogt steam generating units are designed to 
ive maximum rating in a minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube, 
forged steel sectional header types to burn 
solid, liquid or gaseous fuels, as Todeed, meet 
every power, heating or process requirement. 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes, They meet al! demands for operating 
security and trouble-free performance and help 
to lower costs in important process industries 
around the wo 


SPECIAL MATERIALS FIGHT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of 
equipment made from special metals and alloys 
to combet corrosion, and product contamination 
or discoloration. Fabrication procedures em- 
ployed insure that corrosion resistant properties 
of welds will match that of the materials from 
which units are constructed, 


MORE TONNAGE AT LESS COST 

Over 60 years of manufacturing experience, 
engineering and research stand behind Vo 

refrigerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-lce Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage plants, 
dairies, packing plants, etc., at home and abroad. 


DROP FORGED FOR EXTRA TOUGHNESS 
AND LONG-TIME SERVICE 
Vogt valves, fittings and flanges, for top per- 
formance in oil, water, air, gas, and ammonia 
services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in @ combination of materials by 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon steel for other parts. 


Ait View of Vogt Plant 


HENRY VOGT MACHINE CO 
LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES NEW YORK. PHILADELPHIA CLEVELAND CHICAGO. ST LOUIS. DAL 
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NOW! uniform combustion efficiency 
from high peaks to low loads with the 


ENCO TYPE 


OIL-GAS BURNER UNIT 


HERE'S THE LATEST advance in 
burner units, designed to provide 
completely uniform combustion over 
the entire load range. The new 
ENCO Type K Oil-Gas Burner Unit 
is especially effective where steam 
demands swing sharply over short 
periods. 


THE ENCO TYPE K 
OIL-GAS BURNER UNIT 


Offers These Additional Advantages: 


Natural or forced draft operation. 
Register draft tube designed for installation in 9", 
13", 18" and 221,” furnace walls. 

No movable blades. 

Air vanes provide fixed turbulence over entire load 
range. Adjustable for long or short flame. 

5 Air volume control damper. 

6 Hinged door for easy access to internal parts for in- 
spection or removal. 

7 Suitable for either steam or mechanical atomizing type 
8 

9 


ENCO TYPE K 
OiL BURNING 
UNIT 


1 
2 
3 
4 


oil atomizers. 

Gas burner gun can be added for combination of gas 
and/or oil. 

Comes in a wide range of sizes and capacities. 


This new Type K Unit is the result of pioneering 
research, aimed to help you achieve more efficient, 
more economical boiler operation. Write today for 
further information, or see your local Enco Repre- 
sentative. 
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Salem Gas and Light Company, Salem, Mass., 
found a G-W Skip Hoist the ideal solution to the 
problem of conveying coal and coke to producer 
storage. The skip bucket keeps the producer-stor- 
age bin filled at all times . . . and does the job with 
maximum economy. 

Gifford-Wood Skip Hoists...one of many 
G-W systems of materials handling . . . are low in 
initial cost... low in maintenance . . . long-lived 
... completely dependable. Public utility com- 
panies the country over are becoming increasingly 
interested in Skip Hoist handling of coke, coal and 
ashes where space is limited and both initial and 
operating costs must be kept at rock bottom. 


NEW YORK 17, N.Y. 


420 WASHINGTON AVE. 


ST. LOUIS 1, MO. 
RAILWAY EXCHANGE BLDG. 


LOW COST 
DEPENDABLE 


HANDLING 
FOR PUBLIC UTILITIES 


This particular installation may not be the per- 
fect solution to your own particular problem. 
Gifford-Wood, however, has specialized in the 
design, engineering and installation of all types 
of materials handling systems for 136 years. To 
have a Gifford-Wood Materials Handling Engi- 
neer survey your present method of moving ma- 
terials, places you under no obligation and it may 
well be your first step toward lower operating 
costs and increased production. 


Co. 


Since 1814 
HUDSON, NEW YORK 


CHICAGO 6, ILL. 
565 W. WASHINGTON ST. 


When You Think of Materials Handling — Think of Gifford-Wood 
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on dry cooling equipment... [}nifcolen 


Whether you have an engine in a power plant — 
products to cool or condense in a natural gasoline 
plant — engines or gas to cool at a gas pipeline 
compressor station — high level heat dissipation in 
a refinery or a small standby engine to cool... 
Marley has a DRICOOLER to do your job! 


Small “packaged” DRICOOLERS or large industrial 
units are all built to give years of dependable serv- 
ice. All DRICOOLERS, large or small, have finned 
tubes that are easy to clean, quick to drain and have 
been tested for long life. Proven Marley mechanical 
equipment insures smooth, quiet operation. 


DRICOOLERS are standard in forced or induced 
draft, horizontal or vertical coils, steel units or 
abestos-board covered redwood structures, and sec- 
tions are available with various fin and tube mate- 


rials and header arrangements. 


WRITE FOR THE NEW DRICOOLER BULLETIN 


@ Gives rating tables for cooling water 

@ Lists dimensions and weights 

* Shows coils, structure and mechanical 
equipment 

® Photographs of actual installations 

MAIL THIS COUPON TODAY ——————4 


The Marley Company, Inc., Kansas City 15, Kansas 6-8 


Please send me without obligation Bulletin DC-50 on the 
complete line of Marley DRICOOLERS. 


Company Name 


Address 


Double-Fiow 


Natural Draft Counter-Fiow 


Aquetower = Spray Nozzles 


+, 1950-—-POWER ENGINEERING—Chicago, Ill. 33 


| 
tg 
7 
| 
| 
| | 
! 
\ 
AA 


~ 


Tus “desert” was formed under water —im- 


if re properly treated boiler water. It represents 
Rectangle in small photo shows area of scale 
needless waste in several ways .. Boiler down 
time... Overheated drum and rivet metal... covered vivet heads. Agprenimate cise of 
Loss of heat transfer efficiency... Sluggish response to load sample: 7" x 5°. Nalco Laboratory photo. 
changes. 
Since the scale was removed, The Nalco System has kept the NATIONAL ALUMINATE 
boiler clean-to-metal and corrosion-free continuously — and CORPORATION 
economically. Where conditions require uninterrupted boiler 6224 West 66th Place 
operation, The Nalco System can also be utilized to remove old Chicago 38, Illinois 
scale, as well as prevent new deposits. Either way, The Nalco Canadian inquiries should be 
System is your assurance of permanent water treatment results. addressed to Alchem Limited, 
2 Burlington, Ontario 


Write for prompt action on your problems. 


THE 


SYSTEM . Serving Industry through Practical Applied Science 


EN 


Bees 
ste... 


HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach und mail 


PUMPS, TURBINES costings which also presented. Allis-Chalmers Mfg. Co. 


sizes and 
101 For Jobs—The Series fabri fabricated parts are late. 


well- 


duction, 

tin L313A-B, 8 pp. This is a general 

ice screw-type rotary pump for petroleum 
products and other light . fluids 
as required for rotary and atomizing 
oll burners, ofl transfer, hy- 
Sas systems and similar services. Bul- 


on Transformers—De- 
m and nm features of 
wer and distribution 
large an 1 


load -ratio-control TTI 
available on the power transformers, Fil — VALVES 
pending on voltage, kva capacity and — Expansion Joints—Sixteen- Bulle- 
citreult conditions. Step vubetations 113 tin R-35- explains the denign and 
construction of 


type regulators, unit company’s corrugated pack- 
types, and instrument transformers S leas expansion joint thas requires Ro main- 


Use this CARD for information on ADS and NEW PRODUCTS also 


103 Bulletin ~146 features design 
tos and it 


gives data on ngs, fades, 
wheels, shafts, diap bear- 


FIRST CLASS 
PERMIT No. 353 
Sec. 4.9, 


CHICAGO, ILL. 


BUSINESS REPLY CARD 


an 
ice are ‘ana in Form 
No Postage Stamp Necessary if Mailed in the United States 


7212. Includes dimensions. 
Cameron Div., Ingersoll -Rand Co. 


4¢ POSTAGE WILL BE PAID BY — 


opera: 

for elevated tank syste 

they afford better li uid level control. 
Shows how motors work to provide accu- 
rate control and discusses their eee 
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given. Automatic ‘Control Co. 


TUBES, TUBING 


abook—-Titled, “So 


fabricating 
tlustrated with 
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Card Void in 6 months 
POWER ENGINEERING 
Please have the manufac- 


other tools, as a as pipe and 
. Wallace Supplies Mfg. 


Welded 
107 Stites” Bulletin TB 
and condenser tubes provides 5 ifications 


and data on various es and size ranges 
available. Also includes application infor- 
mation on carbon steel, low and interme- 
diate chromium steels, nickel steels and 
stainless steel tubes. The Babcock 

Tube Co. 


‘a jteel 
tubing are given 7 this 20-pp handbook. 
Tilustrated with hotos and colored 
sketches, it expiaine merits of this double- 
walled tubi made from a single strip of 

er some of its ==. In- 
cludes specifications, corrosion and fatigue 
resistance data and tells how tubing may 


ectric Motors lve- 
tors, illustrating their 
in cross section 
cutaway views in full color. Among - ¥ 
: 1 09 Electrical Connectors—Bulletin MC- tures described are motor appearance, in- id 
108-2, 6 pp, is an ordering | sulation, bearings, ventilation, ——. 
covering company’s standard line service, frames and end gy ; 
molded rubber electrical connec- rotors and machining. Div., 
tors and ated equipment—lamp sockets, A. O. Smith Corp. 
distribution centers and vuleaniners. All 
equipment ts illustrated and described as 112 Motor Bul- 
description of the IMO pumping principie, snes letin = 
2 viscoalt tables and motor frame sizes. able sizes . Mines uipmen v., tion and ap; tion new m Pire- 3 
. De Laval Steam Turbine Co. Joy Mfg. Co. man Reverswitch epplicable to any stand- 
ard make of spli Lee and capacitor 
110 Ne start motors. Moun’ in the end bell, the 
Hydraulic Turbines and Auxilia- sig switch provides instant reversal, quick 
VO2 ries “Butietin PP. de- company’ normal starting and 
us and eing ¥ motors. Heating Con 
construction of Francis, er and dary network ed in Bulletin Iron Fireman Mfg. Co. 
impulse type hydraulic turbines and 01B6186B._ if A ered are ree 
such auxiliaries as pressure regulators, 
special high head valves, utterfly 
valves and cabinet type governors for 
large units. More than 30 installations 
‘ in the United States and other coun- i 
tries are covered, ~- Dam, 
the Colimilla plant in ico, Ken- a 
Dam, the Serra in 
B and Honokasa Sugar Co. in 
t 
synchronizers, governor valves, steam i 
strainers, nozzle control valves, auxiliary 1 
oll lubrication. The Terry Steam 
Cradle Mounted Centrifugal Pumps i 
104 —The construction features of cen- | i 
: trifugal pumps in 20 to 550 gpm capacities ! | a 
company's Autocor Mototrols pressure 
—| 
ab ub 
f of information on the handling of pipe ! eee 
and the machines and tools designed to ! re 
do it. Also describes and illustrates com- |! 
pany’s bending machines, both hand and ; Your E 
po utters | , 
tub- | 
ng 
turers send me without obli- Your Company 
indicated by the following 
numbers. 
' Company 
: (If you prefer delivery at your home also fill below) ‘ 
Home 
~ 
| Also, use this card for more information on advertised products. 4 


have the manufac 
ted by the following 


t eines. and 
== ratings. dimensions and weights. 


fied selection charts make it to 
—_- proper joint for most applica- 

Recommended installation 
information. [lustrated 


cuteway views and ty 
American District 


tured by company ether wi 
specifications, genera! and maximum pres- 
sure recommendations and « description of 
threads. Products ca ied incl com - 
mon couplings, combination nipples, 
celal suction hose interlock 
high pressure yareullc hose 


inserted, bullt-on 


fanges. 
The 


jeabie pipe will appreciate Cata- 
log as & model of con- 
claeness and this 118-pp 
farbrikotd-bou book provides listings 
complete on each page so you won't 
have to refer to other pages for details 
Includes photo, dimensiona! drawi of 
each fitting, alo with price, weight 
and dimensions res also & con- 
Gensed price list for those who want 
cost information only. Packing weights 
and essential engineering data are in- 
cluded. Gtockham Vaives & Fittings 


contains at-a-glance fac- 
tual on brass Sittings for use with 
copper, aluminum, brass, steel and other 
metal tubi Provides, in ie form, 
assembly and cut section views, = ava 


pes. ethods 
assem biy. for which fitting is sulted, 
size lications and edvantages, as 
well as itiustrations of stock types avail- 


pipe 
illustrated 


1 17 Solenoid —- Company’ ex- 
panded rk direct 80- 
jlenoid valves for automatic or remote flow 
control of liquids and steam up to 400 F 
as well as —- viscosity liquids is covered 
in Bulletin Lists sizes from %% to 3 in.; 
valves for normally open or normally closed 
service; steel or Jenkins disc 
seats, valves with special “pot con- 
struction to # water hammer; 3-way 
solenoid valves. All valves are built for 
——- to 150 lb, quick-opening and free 
vaives or auxiliary pistons. Many 
typ installations are pictured. The 
ohnson Corp. 


118 Air for Power—Catalog 105 tlius- 
trates 29 types and 14 sizes of air 
operated vibrators, valves and fittings that 
have a wide range of application for shak- 
ing settling materials. Explains how vi- 
brators operate the many functions they 
serve. The Cleveland Vibrator Co 


119 Unions and Valves—Catalog 11, 20 

Pp. presents com y's full line of 
steel unions standard, vy duty, orifice, 
lug nut and other types-—-as well as sev- 
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eral types of 
horizontal use. 
used and on union seats and coupii 
threads. Equipment listed is accompan 
by photos, sizes, thread ranges, pressures 
handied, aiso Drices Includes table of di- 


of steel Cata- 
wissa Valve and Fittings =. 
REFRACTORIES, MORTAR 
ointing Material—Four- 
120 101A is filled with heip- 


rmation on company’s refractory 
caneeniad with high resistance to molten 
metal and slag for use as metal-tight lin- 


cars, ladies, pipe welding furnaces and like 
applications. Also telis how to prepare and 
mix it. Includes tabie showing properties 
and uses of company's other cement and 
plastic apecialties. La Laclede-Christy Co. 


121 Refractory Wall—A light, 
tight, wall with low heat loss is de- 
scribed in this 4- pp folder, illustrated in 
color. Discusses antages of the wall 
illustrates hanger and face tile ty: and 
shows how hanger wall is installed M. H. 
Detrick Co. 


2 Bonding Mortar—Four-pp Bulletin 
1 2 D-lI7A explains the composition, 
roperties and applications of a chrome 
bonding cement intended to prolong the 
life of industrial furnace linings. Aliso dis- 
cusses packaging of the mortar, its prep- 
aration for use, and how to estimate quan- 
tities required. E. J. Lavino and Co. 


VENTILATING, DEHUMIDIFYING, 
DUST REMOVAL 


Industrial Ventilating Fans—This 
123 informative catalog is comprised of 
engineering data sheets on company's 
Series 16 direct-drive industrial ventilat- 
ing ane in 3 to 5 ft dia, with capacities 
from 11,000 to 30,000 cfm. Provides details 
on fans’ construction, performance, in- 
stallation and maintenance, also gives 
rices. Also contains information on venti- 
ating fan applications and the planning 
of ventilating systems. This book is espe- 
cially of value to engineers whose plants 
= esent problems caused by lint or dust 
en air. The Moore Co. 


Because Moisture Isn't Pink—Under 
124 this title, 30-pp Bulletin 216 explains 
that while high humidity doesn't show it 
can and does spoil a | & product in 
process and storage. Tells how typical 
—— solved the excess moisture problem 

installation of electric de- 
humidifiers. Describes and illustrates their 
installation in a variety of applications. 
Pittsburgh Lectrodryer Corp. 


1 Dust Collecting Efficiency—How the 
25 higher and narrower inlet utilized in 
company’s tubular dust collector contrib- 
utes to more efficient dust collecting is ex- 
plained in this illustrated bulletin. Cut- 
away drawings showing tube design and 
micron efficien curves accompany the 
text. Prat-Daniel Corp. 


Gas Scrubbers—Performance data on 
126 company's Pease-Anthony scrub- 
bers of both the cyclonic and venturi 
types for the removal of both micron-sized 
dusts and sub-micron dusts, fumes and 
mists, is presented tn Chemico Bulletin 
M-102, 8 p Describes both types of 
scrubbers, givi advantages, illustrating 
typical installations. Chemis Construc- 
tion Corp. Unit, American Cyanamid Co. 


INSTRUMENTS 


127 Metering Fiow Tube—Engincering 
data on company's new primary ele- 
ment for high-accuracy measurement, 
regulation and control of fluid flow is 
given in 4-pp Catalog 80. Includes formu- 
las showing theory of operation and capac- 
ity curves covering its use for high main 
line velocities, medium to low main line 
velocities, and for steam condensate vapors. 
Foster Engineering Co 


128 Recording Ther 

T840 is a 44-pp fact- —— ‘catalog on 
company's “Series 500” line of thermom- 
eters. Liquid-filled, vapor and 
gas-filled types are described in models for 
recording, indicating, controlling, and tele- 
metering of temperatures. Each is fully de- 
scribed along with information on operat- 


(Continued on page 111) 
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Mil asked: 
“How fast can you clean 


Dowell Service cleaned the internal surfaces in 10 hours! 


This was the case of a boiler generating 
350,000 pounds of steam per hour with 
an operating pressure of 1250 p.s.i. In 
ten hours Dowell Service removed an 
estimated 1,000 lbs. of deposits which 
were causing tube failures. The boiler 
was back on the line the next day. 


What is Dowell Service? It is simply 
the application of chemistry to the 
problem of removing deposits from 
heat exchangers, water lines and all 
kinds of process equipment. Dowell 


engineers fill the equipment with liquid 
solvents which reach wherever steam 
and water flow and are designed to dis- 
solve and disintegrate the deposits 
efficiently and quickly. Dismantling is 
not necessary. 


Somewhere in your plant there is a job 
that can be done faster, better, more eco- 
nomically by Dowell Service. Let an 
experienced Dowell Service Engineer 
help you with your maintenance plan- 
ning. No obligation, of course. 


DOWELL INCORPORATED 


TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


Other recent Dowell jobs: 


Entire Piping Systems of two college 
tories cleaned of scale. 


Three Formaldehyde Contact Towers and 
Reboilers cleaned and restored to designed 
operating efficiency. 

Six Black Liquor Evaporators cleaned for 
paper company. Deposits removed from 
vapor and liquor sides in one operation, 


| CHEMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS | 
4 
New York 20 Suffele 2 Kensas City 8 Mt. Pleasant, Mich. 
Boston 16 Clevelend 13 Wichite 2 Hemilton, Ohio a= 
Philedeiphic Pittsburgh 19 Oklehome City 2 Cherleston 27, W. Va. 
Baltimore 18 Detro 2 Houston 2 Solem, illinois 
Wilmington 99 Chicege 2 New Orieens 12 Borger, Texas 
Richmond 19 St. Louis 8 Werth 2 Midiend, Texas 
\ Jocksonville Indianapolis Shreveport 69 Wichite Fells, Texes ya, 
Atiente Lewisville Anniston, Alebame Lafayette, Le. 
Leng Beach, Ockiend, Casper: Dowell Comenters, inc. é iy 


PUREST 
Make-Up Water 


from the ..... | 


BENTUBE 
EVAPORATOR 


NO MATTER what the kind or 
amount of impurities in your feed- 
water supply, you can count on get- 
ting pure distilled boiler feed make- 
up from a G-R Bentube Evaporator. 
this make-up water is, in fact, purer 
than that obtainable by any other 
method. les hardness is as low as one 
— r million. Silica content can 

reduced to one-tenth part per mil- 


lion. 
You can be sure, too, that a G-R 
Bentube Evaporator will maintain 


rated capacity throughout its long 


THE GRISCOM-RUSSELL CO. 


a 
st, 1950—P 


i, 
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life. That’s because of the patented 
design of the G-R Bentube elements, 
which are set with a slight initial 
curvature into the cast headers. This 
exclusive scale-shedding design com- 
pletely eliminates hand scaling. Varia- 
tions in temperature cause changes in 
the curvature of the tubes, thereby 
shedding the scale from the tube sur- 
face at regular cracking periods and 
during normal operation. 

In addition, the G-R Bentube Evap- 
orator offers distinctive features that 
assure 100% effective evaporating 


WER ENGIN 


EERING—Chicage 


285 MADISON AVE., NEW YORK 17, N.Y. 


surface, pure dry vapor, minimum 
pressure drop of steam through the 
evaporator, free dropping of scale to 
the bottom of the shell and con- 
venient access to the shell interior. 


BULLETIN 366 ¥ 1 
fully describes the 
wide-range line of | 
G-R BENTUBE 
EVAPORATORS. - 


Write for your 


copytoday. 
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COMPLETELY DEIONIZED WATER IN 
ONE PASS THROUGH ONE UNIT! 


Get full details 
of the technique 
that’s revolutionizing 
water treating. 


Once through a single bed of AMBERLITE 
ion exchange resins, and your water 
supply is rid of silica, carbon dioxide, AMBERLITE Monobed 


calcium—all ionized solids! Offers Vou... 


AMBERLITE Monobed deionization is fast 
replacing multiple-bed methods of 1. Low equipment costs 
producing high quality water for boiler 
feed, electroplating, deposition of 

phosphors, washing of photographic film. 3. Extreme ease of operation 


The column on the right will tell you why. 4. Uniform performance in 


Consulting engineers and manufacturers intermittent service 


of water conditioning equipment can C ‘ Pa 


insures the life and efficiency of 
your boilers, improves your process CHEMICALS DUSTRY 


2. Low operating costs 


and your product. 


Our new 12-page booklet tells ROHM «HAAS COMPANY 


you what AmBertite Monobed 
deionization is. Write to 


Dept. PEI-8 for your copy—today. 


THE RESINOUS PRODUCTS Division 
Washington Square Philadelphia 5, Pa. 
The Products Division wes formerly Ihe Resinoes Predects Chemical Company 


AMBERLITE is a trademark, Reg. U.S. Pat. Off. and in principal foreign countries. 
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TOO SCARCE ond COSTLY WASTE 


Save it with aC. H.W. Cooling Tower 


Look how much this source of water has dried up! 
And this is no exception, either. More and more 
plants are feeling the “pinch” in water supply. In- 
dustrial expansion, plus higher domestic use, has 
overtaxed supply in many areas. Good surface 
water sources are low and, in areas where there is 
plenty, the quality is poor and costly to make us- 
able. Although sufficient underground water de- 
posits exist,” it will be several years before they 
can be tapped. All this means that you'll have to 
get the most out of what you have, or face produc- 
tion cuts or even a shutdown. But there is something 
you can do—use a C. H. W. cooling tower for op- 
erations requiring cooled water, thus permitting use 
of the same water over and over again. And you'll 
find that a C. H. W. cooling tower will not only save 
water and its cost, but also that cooling perform- 
ance is guaranteed. For any operation requiring 
cooled water—chemical, processing, petroleum, air 
conditioning, etc.—check on a C. H. W. cooling 
tower first. Write for literature. 

“According to Government surveys 

C. H. WHEELER MANUFACTURING CO. 

180° Sedgley Ave., Philadelphia 32, Pa. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


STEAM JET AiR EJECTORS 


oF PHILADELPHIA. 


SINCE 1903 
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his put TUBE -TURN 


Cal. 


TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY oisresurons in 


DISTRICT OFFICES: NEW YORK + PHILADELPHIA + PITTSBURGH + CHICAGO + HOUSTON + TULSA + SAN FRANCISCO + LOS ANGELES 
In Canada... Tube Turns of Canada Limited, Chatham, Ontario 


| 
| 
— 
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NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 
ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 


1—VERTICAL TURBINE PUMPS 


Water or oll lubricated, available in 

50 to 15.000 gpm capacities 
Manufacturer announces that these are 
an entirely new line of pumps designed 
to develop maximum performance per 
size, and points out that overlapping 
coverage permits selection of a unit for 
nearly any capacity and head condition 
These pumps have extra size bearings, 
shaft seals where required, enclosed 
impellers, wearing rings and flanged and 
bolted bow! construction. They're ar- 
ranged for motor drive, right angle gear 
drive or belt drive and are suitable for 
many services, including installation in 
wells for water supply, installation in 
sumps, tanks and reservoirs, for pump- 


ing weter, refinery products, other 
liquids. Worthington Pump and Ma- 
chinery Corp 

2—CIRCULATION SYSTEM 


For increasing the output of steam 

heated processing equipment 
This circulation system was especially 
designed to improve the efficiency of 
platen presses in the plastics and rub- 
ber industry, heaters for drying ma- 
chines, and tubular heaters of stills 
and evaporators. It works by acceler- 
ating the flow of steam and condensate 
in the steam spaces of platen presses 
and tubular hoating surfaces. In this 


type of surface the flow of condensate 
to the steam may be sluggish and result 
in poor efficiency for which the steam 
trap is not responsible 

The system consists of company's float 
trap and circulator. The latter is an 
injector which uses the uncondensed 
steam to induce turbulence in the con- 
densate flow, so as to improve heat 
transfer and speed up production with 
a saving of steam. Sarco Co., Inc 


3—ENCLOSED MOTORS 


In § to 250 hp ratings, are fan cooled 
and have cast iron Te 

These are totally enclosed motors avail- 

able in standard and explosion-proof 


types. They're described as especially 
suitable for 
problem 
materials 


use where corrosion is a 
either because of the kind of 
processed or because the 
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in making requests use the no-obligation, postage-paid card pages 35-36. 


motors have to be installed outdoors. 
Built with cast iron frame, endplates 
blower shield and cast aluminum rotor, 
these motors are given both in insulat- 
ing varnish treatment and a heavy coat- 
ing of a special acid and alkali resisting 
varnish. Wagner Electric Corp. 


4—RECORDING INSTRUMENTS 


Feature new case design that accom- 

modates up to four pens 
You can use these meters for a variety 
of ternperature-pressure combinations— 
the case design allows the use of four 
pens. It also provides enough storage 
space for 200 charts and 4 bottles of 
ink, so operator can change the charts 
quickly without risk of applying the 
wrong one 

Temperature measurement by the 

self-actuated tube systems of the gas- 
filled, vapor tensions and liquid-filled 
types for ranges from -100 F to 800 F 
are offered. Company stresses that the 
Bourdon springs are unusually sturdy. 
Penn Industrial Instrument Corp. 


5—SERVICE UNIT 
For distribution systems, serves one 
load from either of two feeders 

This is a 5000 v, 400 amp unit combining 
an air break isolation link compartment, 
two single throw load break oil switches 
and an automatic feeder transfer mech- 
anism in one compact factory assembled 
unit. Only one load and two feeder 
connections are needed to put it in full 
operation 

The automatic transfer mechanism is 
designed to shift the load from preferred 
to emergency feeder, and transfer it 
back to the preferred when it is re- 
energized. The emergency source can 
be an alternate feeder or a diesel 
stand-by plant. A time delay relay may 
be added to control circuit to allow 
the stand-by plant to build up to full 
voltage before taking over the load 
Unit can be furnished with entrances 
for either underground or overhead 
cables. G & W Electric Specialty Co. 


6—SHOP ON WHEELS 
Has working space, place for tools; 
can be rolled right to the job 

The Rol-Cab saves the mechanic or 
maintenance man many a trip between 
job and tool crib. It’s built of heavy 
gage steel, spot welded, and has a 
Masonite-covered reinforced solid-steel 
top for mounting a vise or bench 
grinder. Top surface is 45 by 24 in. 

Storage space is provided by seven 
ball-bearing drawers of different sizes, 
two compartments for large items, and 
a series of 20 bins for the small parts 
All drawers and compartments can be 
locked 

There's a large swivel light on top 
and an electrical supply incorporated 
in the cab. Two double outlets are 
provided for the light and for elec- 
trical tools. Cab has large roller-bear- 
ing rubber-tired wheels and independ- 
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ent foot brakes to hold it in place when 
in use. It's 36% in. high, weighs 388 ib 
net, finished in red enamel. Snap-On 
Tools Corp. 


7—VACUUM PUMPS 

Single or duplex units, for capacities 

from 2500 to 20,000 EDR 
The compact Model C Vacuum Pum 
are space savers in the boiler room. 
centrifugal pump and electric motor are 
mounted on the side of the vacuum 
pump, above floor level. And in many 
installations, the Model C doesn’t re- 
quire a separate accumulator tank. In- 
let connections are at a low level, so 
the accumulator tank may be built into 
the air separating tank. 

The Model C is a self-contained unit. 
Wiring from all controls terminates in 
a unified control panel on the front of 
the pump. C. A. Dunham Co. 


8—DIAPHRAGM VALVES 

In sizes from '/, to 8 in., for con- 

trolling flow of steam, water, gases 
Flowrite Valves are air- or water- 
operated for pressures below 250 psi. 
A variety of stainless steel or bronze 
valve bodies are available in the line 

single or double seat, double unions 

and flanged ends, direct and reverse 
acting and three-way types. 

Bonnet assembly incorporates a stain- 
less steel stem in preformed lubricated 
metallic packing. Housing and top are 
cast iron. Among features stressed are 
the molded Neoprene diaphragm with 
positive sealing bead, and the piston 
plate assembly with free floating thrust 
plate to absorb side thrust. The ball 
bearing non-rising adjusting screw has 
a 180 deg turning radius with starting 
pressure adjustable from 0 to 17 psi 
and enclosed steel spring for full travel 
in 5 or 10 psi control pressure change. 
The Powers Regulator Co. 


9—FIELD TEST SET 
Is developed for quick checking of 
current transformer installations 
This test set checks the transformers 
for short circuited turns, high resistance 
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MODERATELY PRICED 
SMALL STEEL VALVES 
FROM THE COMPLETE 


CRANE LINE 


UNION BONNET GATES... 
MORE COMPACT, MORE RUGGED 


Here's a valve value made possible by Crane Co.'s finer - on 
facilities for quality mass production. These low-cost, small ~ CRANE 
steel gates are specially designed for a wide range of tough STEEL 
services. They readily withstand rough usage, piping and . 

pressure strains, and extreme variations in temperature. 

The features below show how and why they do it. 


COMPACT OVERALL DESIGN—size for size, these valves are more No. 3602XW, 600-Pound Small Stee! Gate 


compact than the usual high-pressure design—at no sacrifice for steam up to 850° F; for water, gas, air 
of strength. up to 500° F. Hardened stainless to Exelloy 


Seating. Sizes: % to 2-inch. Screwed or 
TIGHT UNION BONNET JOINT—heavy steel union ring with long, welding ents. 
precision-cut threads pulls up easily, stays tight, protects 
against distortion when joint is opened. Male and female 
bonnet joint with soft iron gasket eliminates possibility of 
gasket blowout. 


Easy to operate... 
LEAKPROOF BODY SEAT RINGS—are securely rolled into the Easy to service 
body. No danger of leakage around ring. Cannot loosen 
and yoke. Stem 
FULLY GUIDED SOLID WEDGE DISC—cannot get out of line or emer ges ra pets hi 
jam in body. Disc drag and wear on seating surfaces are =: effects of line fluids. Easy 
minimized. to lubricate. 


| = con be pulled up easily. 
GET DESCRIPTIVE FOLDER AD-1741 for more data on 
these valves. Gives sizes, dimensions, and serv- . service; are easy toremove 
ice recommendations. Ask your Crane Repre- necessary. 
sentative for a copy or write direct. These satiate 
valves also listed in your Crane No. 49 Cata- auth enegtessgiend 
log, P. 223. Chai and gland flange main- 
? teins tight stem seal. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 


CRANE 


T-head disc-stem 
connection prevents 
side strain on stem; 
gives flexibility for 
smooth operation. 


VALVES + FITTINGS « PIPE » PLUMBING AND HEATING 
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Cross-section ; 
2602XW 


joints or connections or grounding. Its 
meter has four current ranges: 1.25, 25, 
5 and 10 amp. Set is 7% by 3% by 3% 
in. and weighs 2 Ib. It's housed in a 
non-conducting plastic case When held 
in the hand all leads extend away from 
the operator, so he's in virtually no 
danger of coming into contact with live 
parts, it is pointed out. The Eastern 
Specialty Co 


10—SOUND LEVEL METER 


For machinery noise, power 
station, transformer noise levels 
The Type 410-A Sound Level Meter is 
the size of a flashlight and weighs a 
little over 2 lb, but it covers the range 
from ™ to 140 db above the standard 
ASA weighting characteristics which 
duplicate ear response at various loud- 
ness levels. Owes its compact design to 
use of sub-miniature tubes and hear- 
ing-aid batteries. Non-technical per- 
sonnel can operate it, company says, 
because of its simple controls 
Batteries for this meter are readily 
available and have a normal operating 


life of 30 hr. Optional accessories in- 
clude carrying case, extension cable 
with input adaptor and mounting 
tripod. Vibration pickups and integra- 


tors are also available. Hermon Hosmer 
Scott, Inc 


11—ELECTRICAL PLUG BODY 


Is built for hard use and features a 
neon glow lamp 
The Mode! 1200 Plug Body is a nylon- 
housed screw-type electrical receptacle 
intended for places where constant use 
results in wear, breakage and frequent 
replacements. Manufacturer says this 
plug body will last a long time and 
can be replaced quickly when necessary. 
The neon-glow lamp built in the body 
makes an easily-found light; it also 
serves as a pilot to show when power 
is on. The glow lamp is said to have 
a life in excess of 25,000 hr, using less 
than 1/10 w. Industrial Devices, Inc 


12—CLUTCH PULLEY 


Is variable speed device automatically 
controlled by engine speed 
This automatic variable speed clutch 
pulley is designed to permit infinite 
gear changes on any kind of machinery 
on which a variable speed belt can be 
used. The clutch itself is centrifugally 
operated and allows for independent 
action on the pulley belt by means of 
an intermediate ball bearing. This is 
set on the pulley shaft; the belt rides 
on it when engine speed is reduced and 
the pulley is in an idling position. With 
acceleration, the pulley belt is picked 
up by the pulley with no wear on the 
belt. The starting load is thus picked 
up gradually without strain 
atios can be increased or reduced, 
depending on belt width used. The 
horsepower capacity is limited only by 
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the belt ca 
scribed as 


prevention of starting overload 
elimination of wear on belts when 
clutch is in an idling position. 
Driv-Way Lite Co. 


13—SLIDE COMPARATOR 
For checking pH and chromate con- 


This plastic 
doubly-useful testing outfit since you 
can use it to determine both pH and 
chromate content of the cooling fluids 
in air conditioning systems, refrigerat- 
ing brines, diesel engine cooling sys- 
tems, condenser cooling water. 

The base of the comparator contains 
two vials of pH indicator solution with 
05 ml pipettes and five 5 ml tests tubes. 
Each color standard slide contains five 
pH standards (cresol red pH 72, 7.6, 
8.0, 84, and 88) and four chromate 
standards with values suitable for the 
application. The value of each standard 
is engraved on the slide. Complete com- 
parator is 10 in. long, 2% in. wide and 
4 in. high; it weighs 1% Ib. Color stand- 
ards are guaranteed against fading. 
W. A. Taylor & Co 


14—CHEMICAL FEED CONTROL 


Feeds continuously and proportional 
to flow of water entering tank 

In this electro-chemical unit, water 
flows through an integrating raw water 
meter. The integrator makes an elec- 
trical contact when a _ predetermined 
quantity of water has passed through 
the meter, thus starting the control unit 
and a time switch which limits its 
operating time 

The quantity of chemical solution is 
always proportional to the flow of water. 
The ratio of solution fed is varied by 
turning a knob on the dial of the time 
switch; the quantity of chemicals fed is 
varied by changing the density of the 
solution 

Manufacturer says this control is out- 
standing for its accuracy, ruggedness 
and flexibility. There's a dial gage on 
the control unit, in view of the opera- 
tor, and a remote control dial (which 
will synchronize with the one on the 
control unit) is available. The Per- 
mutit Co, 


15—MERCURY PLUNGER RELAY 


Two-pole type, available with contacts 
normally open or closed 
This new design, the Type EM-4, in- 
corporates two of company’s standard 
EMT tubes in one coil structure to 
posmass an efficient arrangement for 
oads up to 35 amp 115 v a-c, or 25 
amp 220 v a-c with minimum size and 
cost 
Overall dimensions are 4% in. high 
by 3% in. wide by 2% in. deep. For 
special applications you can get this 
relay with one contact normally open 
and the other normally closed to permit 
instantaneous switch from one circuit 
to another. Reliability of the relay is 
credited to dustproof structure—heavy 
tungsten contacts in a rugged, hy- 
drogen-filled glass tube. Contact is 
made from mercury to mercury when 
internal magnetic plunger is energized 
Ebert Electronics Corp 


16—SHORT-STROKE SOLENOID 
With cast-permafil coil assembly, is 
built for extra long service 
say this solenoid 
of 5 to 10 million 


Company engineers 
has a life expectancy 
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operations. 
age between turns to a minimum, and 
so reduces | yg od of failure due to 
reduced voltage between turns. Foot- 
long Flameno! leads are firmly taped, 
and the coil placed in a mold into which 
— permafil is poured. Reactors are 
ided, and the permafil hardens quick- 
ly. Then the coil assembly is baked. 
is is said to result in a solid block 
around the coil that won't crack and is 
moisture-, oil-, shock-, and vibration- 
proof 
originally designed for high- 
speed pilot valve operation, the new 
solenoid is suggested for any heavy- 
duty application requiring a push-type 
solenoid with short stroke. It comes in 
four models, with strokes of % and 
in. and two stacking thicknesses. The 
coil can be changed easily, according to 
its designers; removal of two bolts lets 
the backstop and plunger slip off easily 
and release the coil. Control Divs., 
General Electric Co. 


17—VENTILATING FANS 

Have direct-drive enclosed motors de- 

signed for low speed operation 
The Series 16 Ventilating Fans are de- 
scribed as quiet and especially adapt- 
able for handling lint or dust laden air. 
Company engineers point out that out- 
side air doesn't circulate through the 
motor enclosure—cooling is done by 
heat transfer through metal of the hub 
and housing. The fans come in 3- to 
5-ft dia sizes and in 11,000 to 30,000 
cfm capacities. For corrosive applica- 
tions company will construct these fans 
in any workable metal that’s commer- 
cially available in sheet form. The 
Moore Co. 


18—CURRENT LIMITER 


For protecting electrical installations 
against damage by short circuits 
The Amp-trap is a current limiting 
device for use with low voltage switch- 
gear, bus ways, circuit breakers, trans- 
formers. By combining high current 
interrupting ability with fast action, the 
Amp-trap cuts off the current before it 
can build up to dangerous levels. 
Amp-traps come in models and rat- 
ings to match electrical characteristics 


of old and new power installations. 
They're said to have high interrupting 
capacity regardless of their current 
carrying capacity; because they are di- 
rectly responsive to rate of rise of short 
circuit currents, their speed of action 
automatically matches the circuit re- 
quirements. The Chase-Shawmut Co. 


19—LAMP-TYPE ANNUNCIATOR 


Is good looking, economical and flex- 
ible in arrangement 
An analysis of problems encountered by 
industries and utilities in using lamp- 
type annunciators is credited with many 
new design features incorporated in this 
one, such as the use of high-rated 
midget relays with short armatures to 
reduce damage by temperature changes 
and shock 
Control relays are mounted in the 
same enclosure with the annunciator 
proper, and all leads brought out to 


ity. The clutch is de- 
a: and safe. Among the 
ma ages heralded for it are the 
the 
~ the 
ants 
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@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


Ne. 700— 20-inch 50-pound Cast 
tron Valve with rubber seat, Type 
B-8934, for positive 100% shut- 
off. Heavy duty handwheel con- 
trol with threaded reach rod. 


Ne. 724—42-inch 50-pound Heavy 
Service Valve, B-9813, complete with 
limitorque moter and gear reduction 
drive No. 4. Angular secting vane 
for wedge-type closure with metal 


TULSA WATER SUPPLY | |) 


Increased in Record Time 


shut-off at 50 psi pressure drop with 
rubber seat. 


The City of Tulsa Water Department increased its 

water supply from twenty-four to minimum require- 

ments of thirty-five million gallons a day without 

constructing a second gravity flow line. This was 

accomplished by means of booster stations at 

strategic points. 

The fifteen R-S Valves supplied for this emergency 

operation ranged in size from 36-inch handwheel 

operated to 60-inch air cylinder operated with hand- one piece Stainless Steel shaft mounted 
wheel declutching units. After delivery, these valves 
were slipped into the line in a matter of hours. The ribs on body prevent distortion when 
entire project was completed in remarkably fast time. 
Due to an improvement in vane design, the flow rate [ flow during dam construction. Open 
in R-S Heavy Duty Valves (12-inch and larger ) . 
has been increased approximately 25°, in the 

wide open (77',°) position. In case after case, 

the saving in pumping (or blower ) costs will pay 

for an R-S Valve in short order based on “K” 

values alone. 

Consult with your local R-S Valve Engineers. 

Look for the address and phone number listed 

under “R-S Products, Valves” or write direct. 


R-S PRODUCTS CORPORATION 
Wayne Junction - Philadelphia 44, Pa. 
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: No — O-poun Heavy 
pane Service Valve (B9804) with rubber seat 
(88934). Geer reduction drive No. 3 
with chainwheel. 
4s 


termina! blocks. 
cessible from the front 
vantages are reported in the use of 
reinforced bakelite lamp compart 


of a % in 
up to 100 psi can be 

The valve is intended to operate con- 
ti ly at 300 cycles per min and 


and in the anodized satin-finish alumi- 
num frames which look well on control 
boards 

Annunciator has 16 engraved Lama- 
coid windows, 1 by 3 in. Their desigr 
permits division into two smaller win- 
dows, or the use of l-in. sq space to 
serve as pilot light when trouble signal 
has been acknowledged, or to mount 
an individual silencing switch. King 
Products Co 


20—HYDROSTATIC TEST PUMP 


Is self-contained, ready for operation 
when air supply is connected 
According to manufacturer, the Airoy- 
metric Pump can be set to build up 
any desired hydraulic process pressure 
up to 25,000 psi—and maintain that 
pressure automatically by stroking, 
when necessary, to take care of any 
recurring pressure drop in the system 
Its advantages are simplicity, automatic 
operation and, where air input is prop- 
erly balanced, the impossibility of ex- 
ceeding the required hydraulic pressure 

in the system 
The pump is recommended for testing 
boilers, pressure vessels, pipe and piping 


systems, hollow forgings, vacuum pumps 
and valves, chambers and dryers—also 
for calibrating and testing pressure 
gages at pressures up to 25,000 psi. 


Pump is operated at full stroke length 
and maximum strokes per min until 
predetermined hydraulic pressure in the 
system is approached. Then pump auto- 
matically slows down to speed needed 
to maintain required hydraulic pres- 
sure. Milton Roy Co 


21—ADJUSTABLE WRENCHES 


Of drop forged alloy steel, designed 
to cover wide range of sizes 
These two wrenches adjust to 29 sizes 


The smaller one, No. OA-24, is 24 in. 
long, "» in, thick and weighs only 10 
Ib. The larger wrench, No. OA-36, is 
36 in. long, 1% in. thick and weighs 
22 lb. The smaller size adjusts from 
1% to 2% in. and the larger from 244 
to 4% in. These wrenches are intended 


to reduce weight and number of 
wrenches necessary for service or 
maintenance man to carry. Owatonna 
Tool Co 


22—MAGNETIC AIR VALVE 
Uses rotary action for high capacity, 
fast operation in small size 

This air-operated magnetic valve is only 


4 in. wide, 6% in. high and 5% in. deep 
It's designed as a four-way, four port 
% in. valve, for control of a double- 
acting air cylinder, but can be con- 
verted to three-way or two-way opera - 


tion by plugging the proper ports. Valve 
cross sectional area is greater than that 


Av 
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to 600 cycles per min on inter- 
mittent duty. Its magnet coil] require- 
ment is only 38 va at 60 cycles and 215 
va inrush. You can mount this valve 
in any position, and it’s suggested for 
use on welding machines, air-operated 
clutches, any machines wered by 
compressed air. Square D és. 


23—PNEUMATIC RELAYS 
Are designed to permit time delay 
adjustment from 0.2 to 200 sec 

The Type AM Pneumatic Time Delay 


Relays have a large gradua 

permit delay adjustment 

their 02 to 200 sec range for general 
functions. 


ited dial to 
throughout 


timing icro-movement- 
fee es precision snap switches with 
ble “make” and “break” contacts 
(rated at 15 amp, 115 v continuous 
duty) are used. Additional switches 
for interlocking can be supplied. 
Relays are available as open or en- 
closed units, the latter in NEMA Type 
1 enclosures with conduit knockouts at 
top and bottom. Operating coils are 
designed for service down to 85 per 
cent of rated voltage and coils are 
available in ratings to 600 v, a-c, 25 to 
60 cycles. Westinghouse Electric Corp 


CATALOG 
LIBRARY 


This monthly list of ng latest standard cate- 
ond igned to aid the 
int q his permanent cate- 


log file er engineering date. The items 
listed, unlike those under Helpful Bulletins, 
will appear each month except for additions 
and deletions determined by space require- 
ments or by the manufacturers issu the 
bulletins. Use the Helpful Bulletins coupon 
in requesting these copies. 


BOILERS AND AUXILIARIES 


201 Working Pressure Data a 
lers are 


for water tube and fire tube 


& in handy reference tabie, Tech- 
nica Card No. 113 A. It lista pres- 
sures im pounds per square inch for 


seamless and electric resistance welded 
carpon steei tudes or nipples for different 
diameters and gages of tubes conforming 
to ASME specifications. Chart is printed on 
firm stock, and punched ag binding. The 
Babcock & Wilcox Tube ¢ 


Dowtherm Vaporizer — Bulletin No. 

48-2, describing manufacturei's Type 
“A” Dowtherm Vaporizer tells how this 
unit ts designed to evaporate Dowtherm 
in such a way as to provide dependable 
operation at maximum temperatures, dis- 
— its construction advantages in de- 
tall t is Ulustrated with photos of the 
vaporizer and includes a dimensional 
tions Xt vaporizer chart and specifica- 
tions. Also included is table 
eral rties of Dowtherm 
Wickes tler Co 


2 3 Tube Expanders—Bulletin 380, 8 pp. 
0 covers manufacturer's line of tube 
expanders for maintenance of high pres- 
sure boiler tubes, superheaters, econo- 
mizers, circulating tubes, steam generators 
and like equipment. Various models are 
iilustrated by photo and described as to 
application. Also included are engineeri 
drawings to show typical applications 
one model. Thomas Wlison, Inc 


Bent Tube Boller Data--this 20-pp 

booklet is filled with engineering 
drawings of recent installation of com- 
pany'’s Class VL boilers, designed for adap- 
tation to limited space conditions in 
lants having diverse steam re ulrements. 
ext covers main design features of these 
bent tube boilers. Henry Vogt Machine Co. 


205 Steam 
data on 
gas or combination fired pack 
generating steam up to 35,000 r hour 
is presented in Bulletin PG- 4.1 12 pp. 
Includes dimensional data and drawings. 
a discussion of design features and draw- 
ings lUlustratin firing arrangements. 
Foster Wheeler Corp 


VALVES, TRAPS, PIPING 


Piping Matertais Catalog—Corrosion 
206 resistant valves and piping matertais 
are covered in tllustrated circular No. 320 
32 pp. Contains information on manufac- 
turer's complete line of vaives, fittings, 
fabricated piy'ns and pipe colls to meet a 
wide corrosive conditions. Listing 
includes and cuteway draw- 


Generators — Engineeri 
coal, oil, 
units for 
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and Includes « description 
me used and a ques- 
re. 


lection of piping materials according to 
service requirements as well as a pictorial 
chart as basic types of valves with 
names of their component parts. Crane Co 


7°, Valves Bulletin—-A new catalog sec- 
20 tion 12-H describes all types of the 
company’s cast steel pressure-seal 
valves. Information on choosing the bes 
size vaive for your service is given in — 
page of the booklet under the title, “Cor- 
relation of Vaive Size and Pressure Drop.” 
Design and construction advantages of 
the valves are given and tables of pressure 
and temperature ratings. Detalles of de- 
=. wr operating mechanism, body 
disk piston, and other features 
Dimensional details are 
given in tabular form accompanied by di- 
mensioned line drawings. A standard fy 
terials ification table is prese 
Edward Valves, Inc 


Cata- 
208 ice 30 pp. is devoted to measur- 
ing Ay LF equipment for water and 
sewage wor power and processing in- 
dustries. Catalog illustrates and describes 
venturi tubes and meters, con- 
trollers, manometers, pitot equip- 
ment. Includes capacity tables, dimen- 
sional data, specifications, layout drawings 
Simplex Valve and Meter Co. 


Service Valves — Bulletin 
209 16 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, explaining their 
application to blow-off service and on fire 
protection, chemical process, soot blower, 
water column blow-down, and other types 
of pipe lines. Included are tables of dimen- 
sions, weights and list for ht 
lever and rack-and-pinion types, ide 


in detail 


packed and with outside stu bes and 
with screwed or flanged ends. erlasting 
Valve Co. 

Twelve-pp 


210: one Fittings 

covers manufacturer's 
line of an as all types, elbows, tees and 
fittings. It describes and illustrates special 
construction features and other sedvan- 


tag: Also illustrates all equipment of- 
fered. alo’ with sizes, materials, current 
price list. . M. Dart Mfg. Co 


More Data on Strainers—In 
211 to a demand for a former publica- 
tion on pipeline strainers, this revised 
edition, Bulletin 8-203, 6 pp, is now avail- 
able. It contains greater and more up-to- 
date data on screwed strainers as well as 
expanded details on flanged types. Fully 
illustrated with photos of the strainers 
and screens used in them, it explains func- 
tion of the strainers and provides material 
specifications, pressure and temperature 
data, dimensions and prices. Aliso tells 
how to install strainers and replace screens. 
Yarnall-Waring Co 


212 Steam and Temperature Con- 

Here is a comprehensive cata- 
log many of company's bulle- 
tins on steam traps and related equipment, 
including an illustrated steam trap chart 
for easy selection of the right trap for 
each application. Provides data on ler 
steam traps. air eliminators, thermostatic 
steam traps and air vents, inverted bucket 
steam traps, temperature regulators and 
cooling controls, steam and water mixers. 
thermostats and strainers Generous!y 
illustrated with photos, engineering draw- 
Ings. full si 1 and 


ings 
sizes 
of all 
tionn 
of 
I 
| 
~ \ 
| 


GOOD FOR THE LIFE OF YOUR TURBINES! 


SUNVIS 900 OILS 


Sunvis 900 Oils are unsurpassed in quality 
as turbine lubricants. They offer you the 
insurance of freedom from deposits such as 
sludges or gums, as well as immunity from 
rusting and corrosion. 

These oils are widely used by industry 
because of their “Job Proved” record of 


outstanding service. Experience shows that 
under normal operating conditions Sunvis 
900 Oils are good for the life of your turbines. 
For further information, call or write your 
nearest Sun Office. 


SUN OIL COMPANY « Philadelphia 3, Pa. 
In Canada: Sun Oil Company, Ltd., Toronto and Montreal 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY *, [> 


| | 


ind, 
Sarco Co., Inc 
21 Steam, Air, Gasoline Traps — This 
illustrated catalog, No. 250, 
Gescribes five types of thermostatic steam 
traps for pressures to 225 ib; expansion 
steam traps for to 250 ib; weight- 
operated traps © steam, air and gasoline 
service, pressures to 1500 ib, piston -oper- 
ated steam trape for pressures to 650 Ib, 
end aiso steam. air and gas separators 
Ineludes capacity tables, installation dia- 
graeme a6 well as « discussion of typical 
applications, and « section giving data. 
and formulas for determining 
eo" size trap for specific applications. 
H. Nicholson & Co 


Handbook on Fittings and Fianges 
214 Catalog wt -1060 pp. & packed 
with working information on manufac~ 


turer's seamiess carbon steel weidir fit- 
tings and forged stee! Manges. In addition 
to presenting standard schedules with 
thelr specifications, list prices and sizes, 
this beok gives information on dimen- 
sional tolerances American standard 
flange facings with dimensions; thread 
standards and threading prectice;, service 
pressure ratings hysical and chemical re- 
quirements for anges, nutes and bolts; 
and wall thicknesses of welding 
ttings stocked in other metals such as 
Stainless Inconel, pure nickel or 
Monel, sluminum, deoxidized red brass. 
Grinnell Ine 


21 Welding Fittings and Piping Manual 
In dition to data on company's 


line of welding fittings Catal 1 PP. 
contains « 65-pp technical reference sec- 
tion on welded piping systems. Book con- 


tains charts, tables, graphs, condensations 
and discussion of pipe specifications, weld- 
ing data, design formulas, metallurgical 
information and other engineerin data 
There are digests of more than 20 ABSA and 
ASTM «pec ations covering pipe. fittings 
and flanges, with a discussion of code re- 
quirements for pressure piping 

One section is devoted to tables on 
working pressures, stress values and pres- 
eure ratings, and charts are includ for 


ealculation of expansion, modulus of elas- 
ticity and flow resistance of bends, fitti 

and valves. Additional charts show work- 
ing dimensions of fittings and flanges and 
over-all dimensions of combinations. More 
than 100 photos show types of installations 
and illustrate their use as welding saddics 


and sleeves. Catalog includes pictorial in- 
dex. Midwest Piping & Supply Co.. Inc 


HEATERS, HEATING 


216 Tubular Meat Exchangers Bulletin 
PP. describes present designs 


condensers and heat exchangers and their 
distinctive features. The various ty 
shells. tube bundles, stationary h and 
floating heads are fully explained, to- 
gether with statements of the particular 
services for which each ts suitable. An 
additional helpful feature of the bulletin 
are tables of the characteristics of tubing. 
the thermal resistance of tubes and pipes 
of many different metals and alloys, and 
the specific grevity and pounds per gallon 
corresponding to degrees Baume API. 
Also presented are charts of specific heats 
of midcontinent erate olle and for solv- 
ing MTD formula with correction factors 
for other than countercurrent conditions. 
The Orisecom-Russell Co 


21 7 Water Heaters Illustrated 6-pp Bul- 

letin 70. Section I, on Instantaneous 
type water heaters contains detalied capac- 
tty and dimension tables for two-pass, 
four and six-pass designs, with tube 
bundies removabie for inspection. A typical 
iping hook-up for inetallation of these 
eaters le shown. Also Included are instruc- 
tions for heater selection, engineering data 
to determine boller capacities required for 


heat! water, and « chart to determine 
pipe simes for any steam flow at most 
pressures. Davis ineering Corp 


Drainage Control — 
Manufacturer's system of high- 
Oressure and high temperature conden- 
sate Grainage contro! ts fully explained in 
4-pp Publication No 3250. Contains use- 
ful data on steam flow conditions and 
beat exeohange characteristics. Gives ma- 
tertal and operating specifications 
capacity ratings for both standard and 
high @ifferential unite in six sizes from 3 
to 25 hp based on & maximum of 200 psi 
ahove process pressure Differential pres- 
sures to 200 pal are listed and capac- 
ities for each unit tabulated for unit 
inlet pressures. Cochrane Corp 


one 
ype developed for use in coal-fired fur- 
maces and another for use in ofl-fired fur- 
naces. Tells how they help to remove soot, 


control amoke and alleviate the 
problem in boiler furnaces. Also describes 
a simple hopper-type feeding device svail- 
able for the catalyst into coai- 
fired furnaces ational Aluminate Corp. 


Unit Heaters — lllustrated 

TH.-2, 8 pp covers a heater which 
driven by steam turbine, the 
from the turbine being pt 
heater section for heating the air. Com- 
plete details of the design and construc- 
tion together with engineering data and 
dimensions both on the revolving discharge 
unite and the fixed discharge units are in- 
cluded as well as «a table on mounting 
heights and cove detalls are 
also shown. L. J 


221 Heating Unit--This bulletin pre- 
sents advantages of company's gas- 
= oll-fired self-contained industrial heat- 
unit, explaining ite operation, sim- 
pi city of installation, and describing and 
lhustrating some of its applications. In- 
cludes specifications. Also contains en- 
ineering data to help analyze industrial 
eating problems, procedures to 
determine heat . consumption. 
Thermobioe Div., Prat-Daniel Corp. 


WATER TREATING, 
CORROSION PREVENTION 
222 Water Conditioning 

ussion of wa 


is an eight-page disc 
and chemicals developed for conditioning 


corrosion ribes several chem in 
detail, preversies. composition and 
applicat A special pur- 


iscusses 
pose chemicals Wright Chemical Corp. 


22 Corrosion work- 
data on galvanic corrosion is 
contained in this 8-pp technical study of 
corrosion by concentration cells, reprinted 
fon Reporter, Vol. 3, No. 1. 
Discusses concentration cells, the metal- 
ton cell type, onysen cell type, reversibie 
concentration cells, their as 
and some rules for minimizing or prevent- 
ing concentration cell corrosion. 


which accele corrosion. The Inter- 
national Nickel Inc. 


22 4 Corrosion Resistance of Nickel aieve 
—Technical Bulletin T-3 contai 
Ulustrated information on the 


sion by Sulfurte acid 


for 
tained. Tables the partial chemica: 
anal of posi taining sodium 
disilicate, occurence data on compounds 

composition of turbine ite 


ene 


Boiler Water Manual—Factua! infor- 
on standard methods of 


ap- 

ing chemicals in the tr ler 

‘or bollers is mted in this 
bull . called ne 

pretreatment raw water 

of chem pre- 

treating t rate 

and flow responsive feeding direct to bolier 


used by 

can be offset by the use of water soften- 
fon exchange equipment. it 

detall downflow, upfiow ana 
seolite water softeners. Contains 
2-pp cutaway illustration of a fully au- 
tomatic softener to show how an ion ex- 


arrangements for instaliat of water 
softeners and includes — illustrated 
Giscussion of mult — used in 
them. The Permutit Co 


231 Corrosion Treatment — “ 

Protection of Steam and Condensate 
Return Systems” is a 4-pp folder covering 
amine treatment for 


tems. 

fording surface protection of the meta! 
itself as well as raising the pH value of the 
condensate. Booklet gives specific case 
tories and typical economies obtained by 


power plants using this treatment. In- 
cludes showing relationship between 
free and alkalinity in water, and 


the solubility of oxygen in water when ex- 
posed to air at various pressures The Bird- 
Archer Co. 


Chemical Feed Systems — Single. 
complete “ packaged” unite for feed- 

ing directly into er feed water l\ines 
are the -¥ of 4-pp Bulletin 4811. It 


high nickel alloys to corro- 
Although 


in mature, it is written so as to be readily 
understood by non-technical staffs. Per- 
tormance of nickel -beart materials in 
a wide ran of service is discussed, and 
there are tables and 33 graphs and 
photos. Problems involvi a wide range 
of operations are cove The Inter- 
national Nickel Co., Inc 


22 5 Cleaning Industrial Equipment—This 
is @ general information bulletin on 
manufacturer's service for cleaning 
generating, heat exchange and other indus- 
trial equipment. Also included is informa- 
tion on pipe line cleaning and water well 
acidizing Illustrations of these services 
are included, and bulletin treats in detail! 
the methods used to remove incrustations 
from imternal surfaces economically with 
minimum of downtime. Dowell Inc. 


226 Anti-Foam Treatment — This 4- 
bulletin covers a new formula 
powder form to be applied along with anti- 
scale treatment for improving steam qual- 


ity, controlling scale in boiler feed system 
and sludge conditioning. It discusses the 
problem of steam contamination and ex- 


Foam” the action of this polyamide anti- 
oam treatment. Tells how it should be 

applied and gives dosage requirements. A 
discussion of ite advantages is accompan 
by photos showing the effect of polyamide 
action on « boiling dilute N solu- 
tion. Dearborn emical Co. 


the cause and 
vention of eqeveston in boller 
mted in Bets Technical ot No. tt} 
itled “Corrosion: Ite effect in ler Sys- 
tems.” @ corrosive effects oxygen. 
carbon dioxide, ammonia, sul- 
fide, acidity and physica! factors are evalu- 
ated. Numerous illustrations, — and 
tables ald in understanding 
WwW H&L. D Bets 
228 Blade Deposit 
ification and prevention of 
blade ts and boiler ‘water 
a to prevent such deposits are 


POWER ENGINEERIN Chicag 


jetall sodium sulfite feeding. 
internal chemical feeding. man- 
ual control, intermittent feeding of inter- 
nal treating chemicals; sutomatic feed 
systems; automatic pH control, and auto- 
matic control by conductivity. I!!ustrations 
Include photos and diagrams of controlled 
volume pumps. Milton Roy Co 


23 Modern pH and Chlorine Control 
—The new ninth edition of this 
100-pp lilustrated 6 by 9 in r-bound 
booklet has been revised to conform with 
the latest developments and most modern 
practice in water treatment. But it is 
much more than a catalog, although it 
does give full technical details of all the 
color comparators and equipment in water 
testing and control of boiler and industria! 
process water manufactured by this com- 
pany. Ita most important feature, how- 
ever, is inclusion of much good technical 
information on the meant of pH con- 
trol, electrometric and colorimetric meth- 
of determining pH and aiso determin- 
constituent impurities in water; 
applications of water control in air con- 
ditioning; treatment of boiler feed water 
and industrial water, and other industrial 
applications. Descriptions of color com- 
Pparators are detail and illustrated, with 
the prices listed; and include a new testing 
set for total hardness of water. W. A. Tay- 
lor & Co 


2 Water Softeners—Bulletin WC-102 
34: a 36-pp presentation of recent 
developments in hot-process water sof- 
teners. Explains boiler lant troubles 
caused by various impurities in water, 
outlines 12 methods of treating water to 
eliminate these impurities, describes rea- 
sons for the 4-9! of the hot-process 
method and its advantages, and explains 
the chemistry of hot-process water soften- 
ing. The two basic designs and operation 
of Sg 4 hot process softeners are de- 
scribed, together with six adaptations of 
each design to various plant conditions, 
such as per cent make-up, treatment of 
condensate, deaeration. Methods of supple- 
mentary hot phosphate treatment are also 


Combustion Catalysts—Bulletin 36, discussed in the new 16-pp illustrated Bul- 
219; DD, explains the action of com- 
rés, and compari - 
in turbine blade 
rating pressures 
ee drum and to feedwater systems Also dis- 
cusses condensate returns, flushing period.. 
condenser cooling weter treatment «vo 
chemical tanks. %Proportioneers, Inc.% 
: - Water Softener Equipment — How 
= changer is bullt and how it works. Bul- 
Z letin also contains fow diagrams showing 
‘ 
: 
— 


3 PARTS WERE TAKEN 


@ These destroyed parts represent a large, unnecessary in- 
vestment in equipment, labor and shut-down time. Condi- 
tions like these can easily and economically be avoided 
with Dearborn Formula 134. Wherever water travels— 
scale tends to form. Formula 134 is a concentrated solvent 
for the rapid removal of scale in heat exchange units, 
boilers, pumps, feed lines, meters, condensers and other 
valuable equipment. 


Formula 134 is just one of many Dearborn formulas used 
to save equipment, reduce shut-down time and maintenance 
costs. Other Dearborn formulas control acidity of con- 
densate, prevent excessive foaming and prevent corrosion 
of metal in contact with calcium and sodium chloride re- 
frigerating brines. For the correct water treatment to best 


meet your needs—consult Dearborn. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave. + Chicago 4, Ill. 


TRADE MARK REGISTERED 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


removel of scale with Dearborn Formula 134. 


DEARBORN CHEMICAL 
310 S. Michigan Ave., Dept. PG 
Chicago 4, Illinois 


Gentlemen: 
Please send me information on Dearborn 
Formula 134. 


WATER TREATMENT AND SOFTENING COMPOUNDS - COMPLETE ENGINEERING SERVICE - NO-OX-ID RUST PREVENTIVES 
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G@lecussed Includes more than 4 


hot process designs and flow 
together with photographs of installations 
Graver Water Conditioning Co 


is on Internal treatment of 


siudge conditioning statmiization 
of companys system 
feeding and testing 
pent, and service. National Alumin- 


Plant Wide Water Service -Titied, 
Your Whole Water 
this 4-pp booklet analyzes water 
standpoints procure- 
usage and disposal 
explains how company is prepared to offer 
soiving re- 


Liiustrated Bulle- 
0587229. 20 pp. describes 


three-wire generators 
engine and coupied type 
of shunt wound and com- 
wound generators 
supplies information on company's marine 
Includes description 
armature winding widely 


converters of 200 kw 
Pinear and large low speed generators 
Allie-Chalmers Mfg 


yuchronous Motors — High speed 
eynebronous motors are described 
5600 - 


pecked with descriptive matter and photo- 
graphs explaining 
Mechanica! modifications 
also are tilustrated. Elliott 


To aid power engineers in 
determining the economic 


includes an evaluator for ma 


formula developed 
company engineers and 
Use of this formu 
evaluator will assist in setting up planned 


Care of A-C Rotating Equipment 
To promote intelligent and consist- 


cover preventive maintenance and machine 
ide such subjects as dry- 

measuring insulation 
clearances and proper 


nha Moist insulation 


balancing of rotat- 
liie-Chaimers Mfg. Co 


PUMPS, COMPRESSORS, ENGINES 


in detall every phase of man- 


discusses emerge nc 
auxiliary equipment Includes condenser 
tube data, preasure-conversion tables. Con- 
denser Service & Engineering Co 


Compressor Selection Chart 
& new selection chart, based on nor- 
mal applications handlin 


tien of proper size compressor for average 


inch gage and piston displacement 
minute and shows recem- 


Chart covers two letter-sise pages 
Pump and Machinery Corp 


ressor Lubrication Manual 
—Valuable information on 
pressor maintenance is contained 
lubrication of air 
compressors second 


of 

sors and related equipment, 

a pressor olls and their applica- 
. lubrication requirements operating 


hints, olf requirements, sto care 

of compressor oils, and sefety utions 

All discussions are illustrated ties Serv- 

Ke Oll Co. (In the South. Puel 
1 Co.) 


244 Centrifugal, Reciproca 

This heipful collection bull 

covers all types of centrifugal and re- 

ciprocating pumps for a wi range of 

industrial uses. Contains more 

PP in all and includes photos, dimensions. 
iftcations, ratings and application data. 

arren Steam Pump Co 


—In 
245 senting steam engines es more than 


“just drives.” Bulletin touches briefly 
upon some of the vantages of “by- 
product” power. Bulletin features com- 
pany’s vertical steam ¢ of both 


throttling and automatic governor types. 
Sectional drawings are accompant by 
engineering data, an tilustrated discussion 
of construction features and photos of in- 
stallations. Troy Engine & Machine Co. 


INSTRUMENTS AND CONTROLS 


246 Smoke Density Recorder — Bulletin 
211, 4 pp, tells how company’s bo- 
lometer-type smoke density recorder pro- 
motes efficient furnace operation and bow 
it helps im the battle against smoke nul- 
escribes and illustrates the 


eter receiving and measuring radiation 
from a sealed beam light source. Recorder 
specifications, installation requirements, 
and measuring circuit details are also dis- 
cussed. Bailey Meter Co. 


247 Holler Level Control — Bul- 
letin describes completely the 
installation boiler water level contro! 
equipment at the Blackhawk 
Station, Wisconsin Power & ht Com- 
pany. Photographs of the installation are 
presented as is a schematic layout of the 
entire station along with tabulated sig- 
nificant data. Northern Equipment Co. 


Instrument and Control Panels— 
248 Bulletin 773, 8 pp, explains how 
company's panels are made and where they 
are wi ll operations of fabrication are 
discussed and illustrated-—layout, cutting, 
drilling, welding, fitting, painting, wiring. 
Particular features like electric clocks, pres- 
sure gages, transformers, name plates, 
push-button stations and signal lights are 
discussed. Also includes many photos of 
panel installations covering all sizes, shapes 
and designs. The Hays Corp 


Remote Reading Flow Meters Data 
249 Book 702, 32 pp, fully Ulustrates and 
explains flow measurement at and 
offers suggestions for their solution. Meter 
bodies, differential devices and reading 
instruments are fully described and a spe- 
cial section ts Included on wide range and 
reverse flow. Numerous illustrations relate 
an informative pictorial story on fluid flow 
measurement Republic Flow Meters Co 


25 Flow Tiustrated Bulletin 
0 M-51, Pp. explains how automatic 
or pressure or temperature 
variations, or both, are achieved in flow 
measurement of gases or liquids with 
company's compensated meters. A schema- 
tie diagram shows how a corrected record 


is automatically and continuous! pro- 
duced with the chart also showing 
uncorrected flow. Another diagram tllus- 


trates installation of a pressure and tem- 
perature compensated flow meter, and 
photos show the meters equip for com- 
pensating functions. Hagan Corp 


For Practical Men--That's the title 
251 of this 24-pp pocket-size booklet 
insulation testing in simple 
Packed with maintenance hints, 
insulation, tells how 


resenting 
anguage 
it explains electrical 


it can be tested and what makes it go 
bad. It describes the Megger insulation 
tester and justifies its cost in 


long run economy and prevention of shut- 
downs. Discusses the Megger as a trouble- 
shooter, pointing out its functions and 
telling how to get the most out of it. 
There's also a chapter on handling wet 
equipment Photos, line drawings and 
humorous sketches accompany the text. 
James G. Biddle Co 


252 Flow Meters—Bulletin 400-F2, 8 pp, 
features company's meter for meas- 
urement of steam, air, or gas flow in 1 or 
lt, in. pipe lines, and designed for instal- 
lation directly im the line being metered 


Illustrated with photos of meter, sectional 
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ves typical spec- 
correction factor 
and tables. Bulliders-Pro' 


COAL HANDLING 


253 bower eng questioan on 
to sq 
in this 
48-pp book. Bul etin 1143, covering scales 
weight of coal consumed 


installations and contains all necessary en- 
ring drawings, dimensional data and 
led specifications. fea- 


254 Spreader Stokers—Catalog 80, 44 pp. 
describes a spreader stoker with for- 
ward moving grate that slowly and con- 
tinuously discharges ash at the front 
plains the efficiency and economy of 
this stoker, illustrating grate’s design and 
operation. Includes discussion of typica! 
power plant installations of these stokers. 
covering more than 30 industrial, institu- 
tional, municipal and public utility a 
lations through the country. These 
illustrated by and blueprint 
Co. 


ings. Detroit ker 
255 Coal Handling Equi — 
aoa equipment for t and 
coal and is in 


300. Illustrated with sketches 
ip photos of actual installations, it cov- 
ers concrete and tile silos, cylindrical steel 
tanks, and suspended steel bunkers with 
Bravity discharge bucket elevators and 
pivoted bucket carriers. Gifford-Wood Co 


8 © Stoker—Bulletin SB 31, 4 

PP. explains and illustrates, by 
photos, the design and construction fea- 
tures of company's spreader stokers, stress- 
ing their advan contains ates 
of installations rie City Iron Wor 


Small Crushers—‘‘For Better Testing 

and Small Scale Reduction” is the 
title of this 6-pp bulletin describing in 
detail the many practical applications of 
company’s smail crushers, grinders, and 
shredders for the reduction of coal, by- 
products, chemicals, clays and many other 
products. Typical installations are clearly 
diagrammed and explained. Special atten- 
tion is devoted to construction features 
and functional advantages of the different 


mills as applied to various reduction jobs. 
American verizer Co 
TURBINES 
258 Turbine Catalog Collection—This is 
&@ valuable collection of bulletins in 
loose-leaf form. They cover a complete 


description of manufacturer's solid wheel 

turbines and feature cross section draw- 

ings of typical units for both moderate 

and high steam pressure conditions. Aiso 

= @ description of an axial flow 
Pulse, both single and multi-stage, and 

complete data on 5s increasi and 
gears. The Terry Steam 
rbine 


259 Velocity Stage Turbines — Catalog 
82-19R, 8 pp. features turbines 
for mechanical drives designed to operate 
under all inlet steam conditions up to 600 
psig and 750 F. Gives complete specifica- 
tions, dimensions and includes chart show- 
ing how to estimate turbine sizes. Illustra- 
tions include cutaway view, photos of parts 
Speed governor and regulating valve, and 
emergency governor and trip vaive are 
described Laval Steam Turbine Co 


260 swers on Turbine Oil—-This 
2-pp answers several ques- 
tions power engineers ask about turbine 
ois, inctuding: What causes deposits of 
sludge? t causes acidity increase? 
What causes corrosion in turbines? Ex- 

tions are brief but thorough. Book- 
et is illustrated with photos of turbine in- 
stallations in which manufacturer's prod- 
ve mn ully. Stan 
(Indiana). 


ucts ha 
Co. 
DUST COLLECTING 


261 Fly Ash Power 
neers will find this 30-pp et 
outstanding among material on this sub- 
ject. It presents manufacturer's “Multi- 


(Continued on page 109) 
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and dimensional drawings, the bulletin 
, explains how meter operates and dis- 
cusses 
ifcatio 
charts 
Retler Water Treatment Bulletin dence, 
235 
botler water Defines internal treatment 
and ells w bE 
ate 
individual bollers and weight of coal re- 
ceipts from ship. car, truck or storage. It 
is generously illustrated with photographs 
of models and accessories and actual] plant 
ing systems are described Richardson 
tin 0 
237 
construct 
or | kw and 3 
|; 
4-p 
to B etin 
1 fers direct suggestions 
job easy. The evaluator--« plastic circular 
slide-chart wit? calee showing cost of 
new ete age f | te et 
retir ( pari« cost 
z of retiring and keeping in service old 
“a meters, a6 determined by the evaluator 
anaewers the question When is it econ- 
omy-wise to retire a group of meters?” 
General Electric Co 
ent maintena ele machines, 
‘ company has published Bulletin 05R7417 
which is «a series of articles by Fraser 
Jeftre tent f the booklet 
ma Ti air 
4 chapters include da and 
slip rin rotor rep 
241 Conder 
covers 
ufacturer’s line of condensers—their sim- 
of design, accessibility, construction 
eatures Tliustrated with photos and 
drawings showing complete asasembiies. 
parts : era B et also 
(ween per 
cuble f A 
mended in ‘ 
a 


Left: Steam flew from 8 & W Type FH Boller rated at 275,000 pounds per 
hour, 900 psi, 910 F. Right: Drum level held within + Ys inch by COPES Flowmatic 


The most important boiler 
plant in the world is yours 


You hear a lot about one plant 
or another being important. 
But no other plant in the world 
is as important to you as the 
one for which you are responsi- 
ble. All any other plant means 
to you isa chance to learn how 
to better your own. 

Take the boiler from which 
the charts above were obtained. 
That it is one of the largest 
Babcock & Wilcox Integral 
Furnace Boilers ever built con- 


cerns you only because operat- 


ing experience with it can help 
you with your own operation. 

Study the charts carefully. 
How do your loads compare? 
Do you have such sudden 
sharp changes in rating? Is 
your drum level held as closely 
despite the changes? It can be 

if your boilers, like this one, 
are equipped with COPES 
Flowmatic feed water control. 
And simple routine care by 
plant personnel takes care of 
all maintenance. 


Write for Performance Re- 
port 487 on this public utility 
plant. It might help you better 
the world’s most important 
plant—-your own. 
NORTHERN EQUIPMENT CO. 


802 Grove Drive, Erie, Pa. 
BRANCH PLANTS: Caneda, England, France, 


Boiler Feed Water Ce..trol . . . Excess or 
Constent Pressure Control, Steam or Water 
liquid Level Control... Belenced Volves 
.. Desuperheoters . Boiler Steam Tem- 
perature Control Hilow Water Alarms. 
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Yarway Impulse Steam Traps get equipment 
hot and into production faster. Extra profits! 

Then they keep it continuously at peak operat- 
ing temperatures for maximum production. 
More extra profits! 

What's the reason for hotter, sooner? Just this. 
When steam is turned on, Yarways open wide, 
discharging the air and condensate m a hurry 
—closing only when steam arrives. Then, when 
Operating temperature has been —_ 
reached, the little valve (only moving et) 
literally floats on the load... discharging oat 
retarding condensate as soon as it forms 
| instead of waiting for quantities to accumu- 
| late. Thus equipment is held at peak operat- 
ing efhciency. 

Other economical features of Yarway traps— 
minimum maintenance, easy installation, low 
initial cost 

More than 600,000 Yarways have already 
been installed. Sold by through- 
out the world 

Try a Yarway today... standardize on 
Yarways tomorrow. 


YARNALL-WARING COMPANY 
145 MERMAID AVENUE, PHILA. 18, PA. 


POWER ENG 


NEERING 


Yerway Impulse 
Steem Trep with 
new steiniess steel 
body. 


Nest of Yerwey trops installed with Yerway 
7 on cloth dryer. emell 
required. 
$2 August, |9SO— | Chicago, 


LETTERS 


MOTOR IDENTIFICATION 

My svuccestion to Mr. Shortridge 
is that he use the system that is used 
in power plants, and stencil the re- 
quired data on the motor frames. 
Use a color for the lettering that will 
show up plainly against the color of 
the paint on the motor. 

I do not know the conditions pre- 
vailing in Mr. Shortridge’s plant, 
so I cannot suggest any specific form 
of code. Also, if some of his motors 
are quite small in size, the code must 
be such that it can be read from a 
convenient distance. 

One suggestion for a motor identi- 
fication might be like this: 


12 - 50 
3 - 440 


This would mean Motor No. 12, 50 
horsepower, 3-phase, 440 volts. This 
would identify this particular motor 
either in place in actual operation 
or as a spare in the warehouse. 
For small motors, which are all 
single-phase and 110 volt, the sten- 
cil might read 8-5, meaning motor 
number 8 and 0.5 horsepower, or 


8-42. 


Howaro T. Livineston 


MORE USES FOR THE 
HOOK-ON METER 


ALTHOUGH the hook-on ammeter 
is not a new instrument, from the 
recent discussion of this instrument 
in these pages, there seems to be a 
great deal of renewed interest in this 
type of meter. Or is it that operators 
are just learning about this valuable 
instrument? 

Those who have discovered the 
many purposes to which the hook- 
on ammeter can be applied will be 
interested to know of a _ recent 
development in this field of meas- 


LINE POTENTIAL 
CLIP LEADS 


urement—the hook-on wattmeter. —ZINGIE PHASE FROM 3-PHASE 


So far the available self-contained 
instruments are limited to current 
measurement. Interest in extending 
this method of measurement to ac- 
tive and reactive power has resulted 
in the development of a self-con- 
tained hook-on wattmeter. 


As described by A. J. Corson and 
A. L. Nylander of the General Elec- 
tric Co. in the July issue of Electri- 
cal Engineering, this new hook-on 
wattmeter has a range of from 3 to 
300 kw. Of course in the measure- 
ment of power it is necessary to 
measure the voltage of the circuit as 
well as the current and in the hook- 
on wattmeter this is accomplished 
by a separate pair of clips which are 
clipped across the circuit as shown 
in the accompanying diagram. It is 
a ferrodynamic wattmeter, the field 
of which is energized by the current 
carrying conductor through the 
hook. By making this field linear 
with respect to the current through 
the hook, and by using a spring- 
controlled moving system, the scale 
capacity is directly proportional to 
the potential circuit resistance. 
Range changing is, thus, accom- 
plished by potential switching alone. 


The scale distribution for the six 
ranges is substantially linear. It is 
influenced by the linearity of the 
hook magnetization curve and by 
the moving-coil reluctance torque. 
This reluctance torque is due to the 
circumstance that the total flux 
linking the moving coil, as a result 
of moving coil magnetomotive force 
only, is a function of coil position. 
The effect is usually negligible but 
in the hook-on wattmeter, with its 
necessarily wide range of moving- 
coil magnetomotive force, the error 
is appreciable. 

New York, N. Y. Howarp Grsson 
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Measuring single phase 
power by means of the 
hook-on wattmeter 


POWER ENGINEERING—Chicage 


THE ARTICLE on single phase power 
from a 3-p source by R. Bruce 
Jones in the June issue is most in- 
teresting and valuable in its appli- 
cation to general use in a distribu- 
tion system. The availability of a 
modern load center unit puts to 
work equipment of a type definitely 
suited to the purpose. 

Some 30 years ago the writer was 


SUPPLY 230 VOLT 


GROUNDING 
BANK 


TO LOAD THROUGH Fi 
MAIN CONTROL BOARD ig. | 


faced with an industrial application 
where the maximum voltage per- 
mitted was 230 and the distances of 
appreciable length from the substa- 
tion with one-phase loads of large 
capacity. No step-down substations 
were allowed on the property area 
other than at the main point of sup- 
ply. To obtain 115 volts for lighting 
and lower voltage applications, an 
auto-transformer 230/115 volts was 
placed in the feeder to each load 
center at the point of distribution 
just ahead of the panel making pos- 
sible a feeder of 230 volts from the 
substation control board and 3-wire 
distribution from the load center. 
The substation transformer supply 
bank was 230 volts delta and since 
the state law required a limit of 150 
volts to ground for lighting circuits 
a star-delta 3-phase bank of 25 per 
cent of the total load capacity was 
installed as indicated; which made 
possible a nominal value of 133 volts 
to ground. At point “X”, Fig. 1, 
a variable resistor was installed, 
adjusted to limit the ground fault 
current. Ii is, of course, obvious that 
with a 208/120 volt system the neu- 
tral of the main bank can be 
grounded. 

It is of course, necessary where 
one-phase load predominates to 
make every effort to connect the 
loads to make a balanced system as 
close as possible. The advantage of 
using auto-transformers to obtain 
230/115 volts is the possibility of ab- 
sorbing the one-phase unbalance 

(Continued on page 92) 
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BURBANK Adds New 


Fig. |. A view of the Burbank 
Power Plant from the lobby of 
the new Public Service Build- 
ing. The attractive modern 
architecture of the power plant 
and the landscaping make this 
one of the most “easy to look 
at” power plants in the country 


20,000-kw Generating Unit 


Growing power needs of The City of Burbank, California has made it neces- 
sary to make two additions since it was built in 1940. A new 20,000 kw 


By W. FREEMAN SMITH 


TEADY READERS of Power 

Plant Engineering may recall an 
article published back in 1940' de- 
scribing the opening of Burbank’s 
first power generating plant. This 
article was based on material sup- 
plied by J. B. Johnson, Chief Me- 
chanical Engineer of the Burbank 
plant 

One of the outstanding features 
of this plant was its semi-outdoor 
construction, with the boiler and 
control panels exposed and the tur- 
bine generator mounted on an ex- 
deck. Carl A. Hienze, the 
consulting engineer, was principally 
responsible for this innovation. An- 
other feature of this new station 
widely commented on by designers 
was its distinctive building archi- 
tecture, distinctly modern, which 
together with an attractive color 
scheme and landscaping, made the 
Burbank a notable showplace 

Ten years have elapsed since the 
opening of Burbank station and 
during that time the load has grown 


California Goes Modern, September 1940 


Page 52 


54 


generating unit was placed in operation last fall and now a new bond issue 


has been voted on 


To meet this increased load the 
plant has been extended, first in 
1943 and again, recently, in 1949. 

On August 11, 1949, the new Ad- 
ministration Building was formally 
opened. This building has the same 
architectural design and color 
scheme as the structure housing the 
power generating equipment. This 
ceremony marked another milestone 
in the Public Service Department's 
comprehensive modernization and 
expansion program for its electric 
and water systems. This program, 
initiated shortly after the close of 
the war, involves the rehabilitation 
and extensions of the water and 
electric distribution and transmis- 
sion systems, substations, street 
lighting, pumping stations and res- 
ervoirs. It is the new generating 
unit, however, which is of most in- 
terest 

To the original 10,000 kw unit, a 
similar unit was added in July 1943. 
Then last year, a third unit was put 
into service on November 16 

Before describing the general de- 
sign of this third generating unit, a 
short history of the Burbank system 


or the installation of a fourth unit in the near future 


may be of interest. The phenomenal 
growth of the municipality of Bur- 
bank, California, from a population 
of 515 in 1911 to over 83,000 in 1949, 
with the concomitant industrial and 
commercial growth accounts for the 
equally interesting expansion in the 
power requirements of the commu- 
nity. As early as 1913, Burbank got 
into the electrical power distribu- 
tion business by a bond issue of 
$20,000. At that time, the city was 
supplied by means of a 2200-v 
3-phase, 50-cycle line, the power 
being purchased from Southern 
California Edison Co. 

The amount of power used grew 
with the population and in 1931 the 
City contracted to buy power from 
Hoover Dam. This contract called 
for a purchase of 25,000,000 kilowatt 
hours annually for a period of 50 
years. This was thought to be suf- 
ficient capacity for the foreseeable 
future. By 1937, however, this al- 
lotment was too small, so once 
again the City bought power from 
its neighboring municipalities, Los 
Angeles and Glendale. It was dur- 
ing this period that the decision to 
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build a municipal generating plant 
was made. It is obvious, therefore, 
that, compared with other cities in 
the East, Burbank’s power plant 
experience has been comparatively 
short, but it has been gratifying. 

Now, with the additional power 
provided by the recently installed 
unit, they are able to generate vir- 
tually the entire system load, which 
at peak amounts to 42,500 kw. Un- 
der the contract with the Bureau of 
Reclamation they must still use 
their allotment of power from 
Hoover Dam. Additional future 
power is being planned for and the 
plant area and the buildings have 
been designed to make further gen- 
erating capacity feasible. 

Features of Unit No. 3 

As indicated in the accompanying 
list of equipment involved in the 
installation of Unit No. 3, the new 
generating unit is a 20,000-kw ma- 
chine, designed for operation at 850 
psig and 900 F. The boiler is rated 
at 215,000 Ib per hr and is designed 
for a pressure of 1000 psig. 

The new turbine is installed out- 
doors like its predecessors on the 
same deck and served by the same 
gantry crane. As this article is be- 
ing written, it is announced that 
Burbank voters have approved a 
$2,500,000 bond issue for still an- 
other unit to be built and installed 
sometime during the next three 
years. This will be a 30,000-kw ma- 
chine. This unit will require further 
extension of the building. 

Since going into operation last 
fall, Unit No. 3 has measured up to 
contract specifications, indeed, in 
some respects it has exceeded them. 
The over-all efficiency of this ma- 
chine is 28.6 per cent. This figure is 


on test conditions and it is expected 
that it will slip somewhat under 
normal operating conditions. On the 
whole, the unit has operated very 
satisfactorily. 

The average cost per kilowatt 
hour from this plant is low, due in 
part to the high load factor at which 
the plant is operated, and to a fa- 
vorable situation currently prevail- 
ing in the fuel market. The boilers 


and equipment are designed to han- 
dle either natural gas or oil with 
equal facility. Gas is purchased 
on an interruptible service schedule 
at very low rates compared with 
firm gas schedules, however, and 
since independent oil refiners have 
recently found themselves with a 
surplus of fuel oil it has been pos- 
sible to effect very considerable 
savings through the alternate use of 
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Fig. 2. Second floor plan of Unit No. 3 at Burbank 


Fig. 3. A view of the Burbank Municipal Steam-electric plant showing the new 20,000-kw generating unit at the right 
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these fuels as prices fluctuate. Even 
with natural gas available at 18 
cents per thousand cubic feet, and 
the advantages offered by this fuel 
over oil which is trucked in; and 
with the burning of gas fuel offering 
savings in furnace maintenance over 
the maintenance costs when burn- 
ing oil fuel, the small independent 
refiners are nevertheless success- 
fully competing with natural gas in 
bidding for the City's fuel needs 


Low Fuel Cost Per Kilowetthour 

The average cost of fuel is cur- 
rently about 15 cents per million 
Btu and when the over-all efficiency 
of the new unit is 11,925 Btu per 
kwh, the of fuel amounts to 
only 1.0 mills per kwh 

J. B. Johnson, Chief Mechanical 
Engineer, points to several new fea- 
worth commenting upon as 
they are relatively new on the West 
Coast 

First, for example, is the recircu- 
lation of 20 per cent of the combus- 
tion air from the pre-heater. This 
is done up to 50 per cent of full load 
of the unit. This departure sounds 
logical chiefly hex ause its lowered 
moisture content reduces corrosion 
of the Ljungstrum pre-heater ele- 
This prolongation of the life 


cost 


tures 


ments 


of these plates is economically at- 
tractive 

A second feature is the use of 
compressed air rather than steam 
to function as soot blowers. This 
unit is equipped with a Vulcan 
System. The blower nozzle or jets 


have air powered valves as well as 
compressed air controls, making it 
possible to set up a centralized con- 
trol Thus an can 


panel operator 


perform this function more precisely 
and with less effort than formerly 
when 
used 


valves 


of 


hand operated were 


Moreover, the use com- 


wan 


- 


PUMPS 


Equipment Description Manufacturer 

Main Turbine-Generator 20,000 kw, 850 psig, steam- Allis-Chaimers Manufecturing 
pr ; 900 F pe Co. 
13.8 kv generator ~ 

Steam Boiler 215,000 Ibs per hr — 1000 psig Combustion Engineering Co 
design pressure 

Air Preheater lyung 9 ative type Air Preheoter Corp. 

Droft Fans Forced- and Induced-Draft fans, Westinghouse — Surtevant 
direct connected to two-speed Division 

Main Condenser Two-pass divided woter box — Elliott Co. 
18,000 sq ft 

Feed Pumps Two centrifugal pumps Worthington Pump and Machinery 
6-stage, split case Corp. Elliott motors 

Stage Heaters 3-Tubuler heaters with Struthers-Wells Corp. 
droiners 

Deareotor Tray type with vent condenser Swartwout Co. 

Cooling Tower Induced mechanical draft type; Fiver Corporation 


S-section 

Cirevleting Cooling 
water pumps 

to motors. 


Automon< Control 


gpm centrifugal direct 


One 20,000 gpm and one 12,000 


Louis Allis motors 


Ingersoll-Rand Co. 
cted G | Electric motors 


Bailey Meter Co. 


Combustion, feed water, steam 
and miscell 


pneumatic type 


Flow Meters Condenser cooling woter and Republic Flow Meters Co 
miscellaneous steam and water 
flows 

Freight Elevator Automatic stopping and push- Otis Elevator Co 


button starting 3-Ton capacity 


pressed air constitutes a saving in 
that steam is expensive to use for 
this auxiliary function 

Smog is a reality in Los Angeles 
County. Considerable efforts have 
been made to meet the requirements 
of the Smog Control Authority, and 
with very satisfactory results. Dur- 
ing operation automatic combustion 


controls largely prevent the forma- 
tion of smoke; in addition to these 
controls the furnaces are equipped 
with smoke detectors which give an 
alarm if smoking does occur. Addi- 
tionally, during all soot blowing 


operations Multi-Clone type of me- 
chanical precipitators are used. Fur- 
(Continued on page 106) 
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Fig. 4. General cross section of unit No. 3 at Burbank Station 
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120 Radial Gas Engines 


Supply Power at Alcoa Plant 


One of the world’s most unusual power installations supplies the new aluminum 

refining plant of the Aluminum Company of America near Port Lavaca, Texas. 

This power plant consists of 120 Radial gas engines each driving a combina- 

tion d-c and a-c electric generator. Each engine with its auxiliaries consti- 

tutes a complete power unit, independent of the other units. The total output 
of this plant is approximately 2,750,000 kwhr per day 


NE OF THE MOST unusual 
power plants in the world be- 
gan operation early this year at the 
new Point Comfort Works of the 
Aluminum Co. of America, near 
Port Lavaca, Texas. This power 
plant consists of three separate en- 
gine rooms, each room housing 40, 
eleven-cylinder, 1600 hp, spark ig- 
nition, radial gas engines, each en- 
gine driving an electric generator, 
generating 1000 kw of direct current 
at 667 v and 125 kw at 425 v and 
24 cycles. The a-c power is used for 
driving each engine’s auxiliaries. 
thus eliminating the need for a 
common auxiliary power system. 
These engines are a new type de- 
veloped by Nordberg Mfg. Co. of 
Milwaukee, Wis., and were described 
in the November 1948 issue of 
Power Generation. 
Developed particularly for this 


class of service these engines offer 
a number of advantages over con- 
ventional turbine type power units. 
First, the efficiency of these high 
compression engines is very high, 
having a thermal efficiency of 29 to 
30 per cent. This compares favora- 
bly with the best steam turbine 
practice. Second, their speed is 
such that they can readily drive 
direct-current generators directly, 
thus eliminating the need for rec- 
tifying equipment in a plant of this 
kind where practically the entire 
load is a d-c load. Another factor of 
importance is that the manufacture 
of the 120 engines installed in this 
plant amounted to what was vir- 
tually a production line operation 
and this reduced the cost of the in- 
dividual units. And, of course, lo- 
cated where it is in the Texas oil 
and gas fields, fuel is cheap. While 


these particular engines are ar- 
ranged to use gas, they can be built 
for oil-diesel, dual fuel or spark 
ignition gas operation. The low cost 
of gas fuel determined the use of 
the spark ignition in this particular 
case. 

Before we describe the power 
plant in greater detail, a few facts 
regarding the Point Comfort Works 
may be of interest. This plant pro- 
duces the first aluminum ever made 
in Texas. Grading and excavation 
for the plant began in August 1948 
and the first aluminum was poured 
on February 11, 1950. Between these 
two dates, a modern aluminum re- 
duction works was constructed on 
what had been a stretch of Texas 
ranch land. 

The Point Comfort Works has a 
capacity to produce 114,000,000 Ib 
of aluminum per year. It is located 
on a tract of land of some 3000 acres 
in area and consists of 25 buildings 
with approximately 18% acres of 
floor space. Included in the build- 
ings are the pot rooms where the 
aluminum is made; the engine 
rooms already mentioned; a carbon 
plant; and various plant service fa- 
cilities. The carbon plant is neces- 
sary to produce the carbon which 
lines the aluminum reduction cells. 
It takes about 10 kwh of electricity 
to produce one pound of aluminum. 

Each engine room of forty engine 
units supplies one pot line. In each 
engine room, the engines are ar- 
ranged in two rows with a central 
operating aisle between as shown in 
Fig. 1. Each engine exhausts into its 
own exhaust stack set on a concrete 
foundation outside the building. 
These stacks are 50 ft high and 7% 
ft in diameter and are made of alu- 
minum. 


Fig. |. One of the three engine rooms, each 
containing 40 radial gas engines. Genera- 
tors and auxiliary equipment are located 


on the lower floor 
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Naturdl gas is delivered to the 
works at a pressure of from 400 to 
500 psi. This pressure is reduced in 
two stages to 6 lb. Two 8 in. gas 
lines connect each of the three 
power houses with the pressure 
reducing station. A regulator at 
each engine further reduces the 
intake pressure, and in actual 
operation, gas enters the engine at 
a pressure of about 6 Ib. 

Each engine consumes gas at a 
rate of 13,000 cu ft per hr under 
load. Normally the plant will use 
more than 30,000,000 cu ft of gas 
per day. 

Nominal generating capacity of 
the power plant is 120,000 kw. Un- 
der normal operating conditions, the 
total output of the plant will be 
approximately 2,750,000 kwhr per 
day 

Gas Engines 


The eleven cylinder engines are 
2-cycle units with 14 in. bores and 
a 16 in. stroke. At Point Comfort, 
the engines are normally operated 
at 360 rpm, producing 1600 hp. 

The crankshaft is set vertically 
with the crank at the top. The cyl- 
inders are bolted radially to a cast 
frame, having a central hub that 
carries both the lower crankshaft 
main bearing bushing and also the 
thrust bearing which supports the 
lead of the crankshaft. The heavy, 
bolted cover contains the upper 
crankshaft main bearing bushing. 
The governor, fuel pumps, mech- 
anisms for gas operation and con- 
trols are located on this cover. Cir- 
cular manifolds for scavenging and 
exhaust are located in the lower 
level of the engine room. Intake and 
exhaust are timed by the pistons 
uncovering ports in the cylinder 
walls, and no valves are required. 

Balanced operation is accom- 
plished by use of a master gear, a 
stationary gear bolted to the cover, 
two pinions and rotating counter- 
weights. The eleven connecting rods 
are attached to the master gear by 
means of knuckle pins mounted in 
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bronze bushed bearings. The master 
gear gyrates instead of rotating. 
There is no master connecting rod, 
commonly associated with radial 
type engines. 

Two systems of lubrication are 
used. Motor driven, multi-feed lu- 
bricators deliver oil to each cylinder 
for piston lubrication. A circulating, 
pressure system provides oil for all 
other parts requiring lubrication 
and also for piston cooling. 

When set up for gas burning, the 
engine operates on reduced com- 
pression, with spark ignition. Nat- 
ural gas is admitted by cage 
mounted gas valves. The valves are 
operated by a cam on the crank- 
shaft and are so located that gas is 
admitted into the path of incoming 
scavenging air. This assures thor- 
ough mixing and efficient use of the 
fuel. A valve inserted in the gas 
line and controlled by a governor 
varies the amount of gas delivered 
to the cylinders according to the 
load on the engine. 


Generators 

The electric generators are located 
in the lower level of the power 
houses and are joined to the en- 
gines by direct coupling. Each en- 
gine-generator unit, with its aux- 
jliaries, operates independently. 
Forty generators were supplied by 
each of three manufacturers: Elliott 
Company, General Electric Com- 


pany, and Westinghouse Electric 
Corporation. 

Each generator produces 1000 kw 
(d-c) at 667 v and 125 kva (a-c) 
at 425 and 24 cycles. The a-c power 
is used for driving the engine aux- 
iliaries. This eliminates the need 
for a common auxiliary power sys- 
tem and possibility of a total sta- 
tion interruption. The generator is 
used as a motor in starting the 
engine. 


Auxiliary Equipment 


Each engine-generator unit has 
its own control panel, which in- 
cludes engine protective equipment. 
Protective equipment causes the en- 
gin to shut off automatically for 
such reasons as low oil pressure, 
high water temperature, high ex- 
haust temperature, overspeed, high 
generator temperature, or loss of 
auxiliary power. 

In addition to unit control panels, 
each powerhouse has a master con- 
trol room with recording and in- 
dicating equipment registering the 
operation of each of the forty en- 
gines and generators. No unit can 
be shut off from this master control 
room, but it provides a central point 
from which the operation of forty 
units can be observed 

Centrifugal type scavenger air 
blowers, which provide air under 
pressure to the engine cylinders, are 
driven by a 100 hp motor. These 


Fig. 2. (Above) A partial view of lower 
power house floor showing the motor-driven 
scavenging blowers 


Fig. 3. (Left) The generator switchgear. 


and cables are of aluminum 
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Fig. 4. View showin 
auxiliary power 


blowers supply air at the rate of 
7000 cfm. 


The axial flow type, generator 
cooling air fan is driven by a 7% hp 
motor. The fan supplies air at the 
rate of 12,000 cfm. Along the wall 
behind each generator are the high 
speed, generator switch gear, gen- 
erator control and starting equip- 
ment. 

Combination oil and water, engine 
coolers were built by The Trane Co. 
of LaCrosse, Wisconsin. Heat ex- 
changers for the system are ap- 
proximately 15 by 11% by 3 ft in 
size. The exchangers are all-alumi- 
num in construction except for cast 
iron headers. Alclad aluminum al- 
loy 3S is used for both tubing and 
fin stock. The tubes are arranged 
in banks of three with the water 
tubes in front of the oil tubes. 

The tubes and vertical fins are 
joined mechanically. Each ex- 
changer consists of four sections, 
which are independent of one an- 
other except for connection to a 
common manifold. Individual tubes 
may be cleaned or cut out of the 
system without interfering with the 
operation of the whole exchanger. 

An 84 in. diameter heat exchanger 
fan, having six adjustable blades, is 
driven by a 2 speed, 25 hp motor. 
Oil and water circulating pumps are 
driven by a common 15 hp motor. 

Each engine room has forty build- 
ing air washing units. These all-alu- 
minum units have housings 14 by 
5 by 5 ft in size. Each unit, con- 
taining thirty all-aluminum washer 
cells, has an air capacity of 35,000 
cfm. Water is sprayed through the 
unit at a rate of 125 gpm. 

Sixty cycle, 4000 v, alternating 
current is produced by four 667 v d-c 
motor driven generator sets. This 
power is for general use. There is 


two power houses and part of the 4000-v 
istribution system, using aluminum towers 


also a 250 v, 250 kw generator on 
each set which provides power for 
cranes throughout the works. 

Each engine-generator unit has 
its own stack, which handles engine 
exhaust, generator cooling air, and 
the air from the heat exchanger. 
7% ft diameter stacks, having an 
over-all height of 50 ft, were made 
from % in. aluminum sheet. The 
all-riveted stacks were fabricated 
on the job. 

Practically all electrical conduc- 
tors in the works are of aluminum. 
Approximately 5% million pounds of 
aluminum bus conductor alone was 


Fig. 5. Close-up of the large fluid coolers associated with each 
engine to cool jacket water and lubricating oil 


used. The bus is arranged in three 
5000 ft circuits each including one 
powerhouse and one pot line. The 
bus joints were made largely by 
the inert gas shielded arc method 
of welding, and a complete welding 
shop was set up on the site for this 
purpose. The main bus consists of 
22 aluminum bars, each having a 
cross section of % x 10 in. 

Aluminum wire, cable and con- 
duit were also used extensively. 
Because of their resistance to 
atmospheric corrosion, aluminum 
towers and substations were used 
for the 4000 v, auxiliary power dis- 
tribution system. 


Fig. 6. Individual engine control panel containing both indicating and engine protective 
equipment 
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T IS NOT SO many years ago 

that oil contamination of con- 
densate was a major problem in 
paper mills. Reciprocating engines 
were used extensively for driving 
generators and paper machines, with 
the oily exhaust steam being con- 
densed in the paper machines and 
returned to the boilers. Also, re- 
ciprocating feed pumps were com- 
monly used, exhausting oily steam 
to the feedwater heaters. Efforts 
were made to remove oil from the 
steam with mechanical separators, 
and from the paper machine con- 
densate and boiler feedwater with 
towel filters and by coagulation and 
filtration. True, because of oil film 
on the internal surfaces of conden- 
sate piping, condensate return line 
corrosion was not the problem it is 
today with pure steam. However, 
there frequently was trouble in the 
boilers, oily deposits causing over- 
heating and failure of tubes, and 
saponifiable compounding materials 
in the oil causing difficulty with 
foaming and carry-over of boiler 
water in the steam 

Many changes have taken place. 
In the modern paper mill, turbo- 
generators are used for generation 
of electrical power, paper machines 
are driven by electric motors or 
steam turbines instead of reciprocat- 
ing engines, and centrifugal feed 
pumps have largely replaced the 
reciprocating pumps of yesteryear 
The turbine exhaust used in the 
dryers, heat exchangers, heating 
systems, feedwater heaters, etc., is 
free from oil, and troubles due to 
oil have largely disappeared. Never- 
theless, there are still some weak 
points in the systems where trouble- 
some contamination of different 
character can occur, and in many 
instances the source of contamina- 
tion is not immediately apparent, 
location requiring appreciable time 
and effort. Because such cases will 
be of interest to all paper mill en- 
gineers and chemists, several recent 
examples of what can happen will 
be described 

One day last winter, at a paper 
mill in Pennsylvania, the water in 
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By J. N. WELSH Director of Engineering Service, Hall Laboratories, Inc. 


Examples of Condensate 
Contamination 


This article describes four interesting cases of condensate contamination and 


how they were corrected. All examples are from paper mills but of course, 
similar conditions could occur in other industries, particularly those in which 
chemicals are used. As pointed out, these cases can occur quite unexpected- 
ly and unless engineers make a practice of systemmatically checking certain 


all three Heine, 140 psig pressure 
boilers began to foam severely. The 
engineer did the right thing since he 
immediately stopped feeding phos- 
phate and alkali chemicals to the 
boiler water and began to blow down 
the boilers very heavily. These 
moves permitted the plant to operate 
without too much difficulty, but they 
did not get at the root of the trouble, 
and naturally set up conditions con- 
ducive to scale formation in the 
boilers 

When one of our field engineers 
arrived at the plant four days later 
on a routine service visit, he found 
that the plant engineer had begun 
to reduce the heavy blowdown, al- 
though not yet having located the 
source of the difficulty and not ven- 
turing to resume the feeding of 
chemicals. Boiler-water samples 
foamed when shaken, and when 
freshly drawn, contained material 
which had the appearance of soap 
curds. There was no positive evi- 
dence of oil contamination of the 
boiler water, and spot samples of 
condensate from various sources 
failed to give a clue as to the source 
of the contaminant which was pro- 
ducing the difficulty in the boilers. 

Our engineer immediately collected 
samples of feedwater and boiler 
water for determination of the ex- 
tent of contamination, and for iden- 
tification of the material having the 
appearance of soap curds which 
presumably was the contaminating 
material. Quick diagnosis of the 
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trouble spots serious loss of production may ensue 


problem and location of the source 
of contamination were essential to 
insure safe and continuous operation 
of the boilers. 

Analyses of these samples showed 
the feedwater to contain almost 30 
ppm of ether extractable material 
(acidified sample), and the boiler 
water to contain more than 300 ppm 
(Table I). The residues from the 
other extractions were not oily in 
nature, but were light in color, hard 
when cold, and soft when warm. 
When heated, they gave off an aro- 
matic odor. The physical nature of 
the material suggested rosin, and 
this composition was confirmed 
chemically. 

Armed with this information, our 
service engineer investigated the 
rosin cooking and storage tanks. Al- 
though the steam coil in the size 
storage tank could not be examined 
since the tank had just been filled 
with 15,000 gallons of rosin size, 
condensate samples from the heating 
coil showed definite evidence of 
heavy rosin contamination. The 
source of contamination was thus 
definitely located. Repair of the 
steam coil was not immediately pos- 
sible, but it was a simple matter to 
discharge the condensate to waste 
until the size tank was empty. 


Starch-Size Contamination 
About two years ago, at a large 
paper mill in Virginia, the water in 
the 425 psig boilers suddenly turned 
black and all alkalinity disappeared. 


Piping arrangement 
which resulted in in- 
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Also, the water showed a tendency 
to foam. The only clue to the cause 
of the trouble was the simultaneous 
appearance of some white suspended 
material in the feedwater. Naturally, 
the plant engineers and chemists 
were considerably perturbed, and 
since the offending material was 
evidently organic in character, they 
immediately started checking con- 
densate from various points to locate 
the source of the contaminating ma- 
terial. The search was fruitless and 
when the condition cleared up in a 
day or two everyone breathed easier. 

The feeling of security was short- 
lived. It was a matter of only a day 
or two until contamination recurred. 
A considerably worried chief chemist 
called us for help, and after assur- 
ing him that we would get a field 
engineer on the job, we told him the 
symptoms resembled those of sugar 
contamination. The possibility of 
sugar getting into the boiler feed- 
water in a paper mill seemed far- 
fetched, so no immediate search was 
contemplated for this type of con- 
taminant. Rather, other possibilities 
were discussed, including inleakage 
of raw river water contaminated 
with black liquor, and direct black 
liquor contamination of condensate. 
The latter was ruled out, however, 
since black liquor would increase, 
rather than decrease, boiler-water 
alkalinity. 

White Powder Enters the Picture 

When our field engineer got to the 
plant he could find no evidence of 
inleakage of raw river water con- 
taining black liquor, and immediate- 
ly checked the condensate from the 
various departments of the plant, not 
finding any to be seriously con- 
taminated. In the meantime, we had 
considered a number of possible 
sources of contamination and wired 
our field engineer to check the rosin 
cookers for possible leakage of steam 
coils. He did this at once, but found 
nothing wrong, and was about to 
walk out of the size preparation de- 
partment when he noticed a man 
dumping sacks of white powder into 
a large tank. Investigation quick- 
ened his interest, since he found the 
white material to be beater starch, 
but the plant men accompanying him 
felt that the starch could not get into 
the condensate because the steam 
coil had been removed from the tank. 

Not being satisfied that it was im- 
possible for the starch to get into the 
condensate, our engineer investigated 
further and found a peculiar piping 
arrangement. The starch-slurry cir- 
culating pump was vented into a 
sewer line, one branch of which led 
to piping on the discharge side of a 
steam trap which had been taken 
out of service when the steam coil 
was removed form the starch dis- 
solving tank (Fig. 1). From this un- 
used condensate piping the starch 
slurry flowed into a larger line car- 
rying condensate back to the boiler 
house. 
Testing the white suspended mat- 


Au 


ter in the boiler feedwater with 
iodine confirmed that the contami- 
nating material was starch, and elim- 
ination of contamination was quickly 
and easily accomplished by simply 
closing one valve and opening an- 
other. 

After the source of contamination 
was discovered, it was found that 
there were two lines carrying con- 
densate from the paper-machine area 
to the boiler house, and all samples 
from this area checked at the boiler 
house had been collected from the 
uncontaminated line. This accounted 
for the failure to find any contam- 
inated condensate prior to investiga- 
tion of the starch dissolving tank. 
It should also be noted that our 
original suggestion of sugar contam- 
ination was not so far-fetched as 
it seemed at the time, because beater 
starch is partially converted with 
acid, and probably contains glucose 
and dextrins as well as starch. 

Fuel-Oil Contamination 


Late in 1948, a paperboard mill in 
California changed from gas to oil 
as fuel for the 435 psig, 90,000 Ib 
per hour boilers. After approximate- 
ly two months’ operation with the 
new fuel, oil was detected in the 
boiler water and in condensate from 
a condensing turbine. Leaking heat- 
ing coils in the fuel-oil tanks were 
responsible, and contamination was 
halted immediately by wasting con- 
densate from the coils. 

In this particular case, the source 
of condensate contamination was 
easily and promptly located. Never- 
theless, there was considerable con- 
cern about how long the oil leakage 
had been going on and about what 
damage had been done, or might re- 
sult later, in the boilers. Since the 
main danger was tube failures be- 
cause of formation of oily deposits, 
and no evidence of distress in the 
boilers had been noted up to the 
time of discovery of oil contamina- 
tion, it was reasonable to expect con- 
tinued satisfactory operation with 
the oily condensate being discharged 
to waste. The recommendations made 
to hasten removal of oil were to 
blow down the boilers heavily, and 
temporarily to maintain relatively 
high alkalinity in the boiler water. 
It was also recommended that load 
on the boilers be kept as light as 
possible until there was opportunity 
to take at least one out of service 
for inspection. 

Luckily there was no accident dur- 
ing the two months that passed be- 
fore a boiler could be spared for 
internal examination. Asphaltic de- 
posit up to one-half inch in thick- 
ness was found in the mud drum, 
and the main blow-off connection 
was plugged with this material. Vis- 
ible portions of boiler tubes appeared 
to be fairly clean, but one water-wall 
tube was blistered, and as a pre- 
cautionary measure ail tubes were 
turbined. Prompt and effective ac- 
tion by the plant personnel had pre- 
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vented what might have been serious 
boiler damage and plant shutdown. 
Waste-Water Contamination 


A Michigan paper manufacturing 
plant uses lake water, treated by 
sodium-hydrogen base exchange, as 
make-up for 600 and 165 psig boilers. 
Phosphate is used in the boilers to 
take care of the residual calcium in 
the make-up water, and normally 
the amount required is relatively 
small since hardness of the treated 
water is quite low. 

Last summer the plant experi- 
enced a temporarily inexplicable in- 
crease in phosphate consumption. 
Testing of condensate and water 
samples from the concrete clear well 
where condensate and treated make- 
up water are mixed gave no imme- 
diate indication of the source of the 
abnormally large amount of hardness 
which was getting to the boilers. 
For several weeks there was no 
change for the better, and periodic 
searches for the source of the diffi- 
culty proved futile. 

One day water conditions became 
more upset than usual, enough so 
that action could not be delayed. 
Investigation revealed a lower than 
usual water level in the clear well 
and definite contamination of the 
clear-well water with hard water. 
Here was the answer to the persis- 
tent and finally serious problem. 
The concrete clear well was cracked. 
An adjacent sewer carrying back- 
wash from the raw-water filters, 
and other waste water was broken. 
Result, contamination of the clear- 
well water with hard waste water 
only when water level in the clear 
well dropped below the level of the 
hard water outside. 

Conclusion 


As has been demonstrated, the 
dangerous blow of condensate con- 
tamination can strike suddenly and 
unexpectedly. No engineer can as- 
sume that it will not happen in his 
plant nor can he always immediately 
put his finger on the location when 
it does occur. He can, however, 
minimize the possibility of difficulty 
by periodically checking potential 
trouble spots such as size-tank heat- 
ing coils, digester heat exchangers, 
fuel-oil heaters, condensers, etc. 
Such vigilance should pay dividends, 
since a major boiler shutdown, a 
quite possibly concomitant loss of 
production, can be inordinately ex- 
pensive. 


Giving analysis of boiler water show- 
ing high concentration of organic 
matter due to rosin contamination of 


condensate 

Table pm. 
Hydroxide (OH) 4 58 
Sulfate (SO,) 
Chloride (Ci 70 
Nitrate (NO, 
Silica (SiO.) 
Hardness (CaCO,) . 
Organic (by ether extraction)... 305 
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The FLUX ALGEBRA 


New WMcthod of Catewating 
HEAT TRANSFER 


The calculation of heat exchange by radiation is one of the most involved 
and complex in the entire field of thermal engineering. This article by Mr. 
Ordinanz introduces American engineers to a new and rather original method 
that reduces all calculations to elementary arithmetic. This mehod has been 


TH EXCHANGE OF HEAT between bodies of different 
temperature results from contact or radiation. While there 
is plenty of data available to calculate heat exchange by contact 
involving conduction and convection) the available data for the 
case of radiation is far leas plentiful. The basic laws of heat 
radiation have been determined by the investigations of Boltz 
mann, Kirchhoff and others, but the actual calculation by or 
dinary methods involves the use of extremely complex mathe 
matical formulae. For example, referring to the conditions set 
forth in Fig. 1, if 


Tr. Ts is the absolute temperature of two bodies I and II 
in deg 

Cy, Cs the coefficients of radiation of the two bodies in Btu 
per sq. ft. per hr. per deg. K 

C, « 1.83 the radiation constant of the absolutely black body 

dF,, dF, the surface elements of the two bodies in the points 
0, and 0, 

wa, om the angle between the connecting line 0,0, and per 


pendicular to the surface elements dF, and dF, 
r the distance 0,0. 


dQ, 2, dQ,+1 the quantities of heat radiated from dF, to dF;, 
resp. dF, to dF 
dQ). the quantity of heat exchanged between dF, and dF, 


by radiation, that is the arithmetical sum of dQ, 
and dQ, 
we have, according to the laws of heat radiation 
mann's law, Lambert's law, etc 


Stefan-Boltz 
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showing quantities 


involved in heat 


transfer calculations 
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used in Europe but little about it has appeared in English technical literature 


By WILLIAM O. ORDINANZ Mechanical Engineer, State Labor Department, Tel Aviv, Israel. 


With real bodies, this quantity of heat is only partly absorbed 
by dF;,, the remainder being reflected into space. Only a part 
of this reflected heat, however, falls back to dF,. Of this again, 
only a part is absorbed, the remainder being reflected, and so on. 
dF, on the contrary receives from dF, the quantity of heat 

Cy Ts COS w + COS ws 

from which dF, absorbs only a part, the remainder being reflected 
into space from which only a part falls back to dF;, and so on. 
lo calculate even a few such to and fro interchanges involves 
considerable mathematical difficulty and it becomes imperative 


dF, ® dF, 


Fig. 2. The radiation from body | to body 2 and body 3 is equal 
when solid angle and situation in space are equal 


to make certain simplifying assumptions. In the case of bodies 
with such a high absorbing power that the radiation may prac- 
tically be considered completely absorbed after the initial in- 
cidence, Nusselt! gives the heat exchange between dF, and dF;, 
sufficiently accurate, as 


Cc, T: cod w * COS we 
| (vo) (100) | r 
and the total of heat exchange by radiation for the complete 
surface resolving to 


Cc CG ‘ ( Ti ) 
100 


dQ, 2 


Qi-s 
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Despite the simplifying assumption, the determination of this 
double integral, known as the angle coefficient, or angle ratio, 
makes difficulties also, even for relatively simple geometrical con- 
figurations. In practice various graphical approximate methods 
are used, methods such as formulated by Nusselt* Hottel* and 
Seibert. 

Because of these difficulties with conventional methods of 
treatment, a recent method of attack involving what is known as 
flux algebra should be of interest to engineers concerned with heat 
transfer problems. The use of this flux algebra reduces all opera- 
tions to simple arithmetic ones. 

Let us start with the two fundamental notions with which the 
flux algebra operates. They are the previously mentioned angle 
coefficient and the so-called effective surface. 

The angle coefficient or angle ratio of two bodies, I and II, is 
the share of radiation received by body II from body I in relation 
to the total radiation of body I. If Q, is the total radiation of 
body I, and Q,-+ the share received by body II, then the angle 
coefficient is 


Qa 


From this, it is evident that angle coefficients are always < 1. 
Only in the case of two spherical bodies, one inside the other 
will the angle coefficient of the radiation received by the outer 
sphere from the inner one be equal to 1. 

We can suppose that this part ¢ ,_ . of the radiation of body I 
that is expressed by the angle coefficient, and is received by 
body II, is radiated by a corresponding part of the radiating sur- 
face of body I. This part of the surface is called the effective sur- 
face of body I in relation to body II. It has the same numerical 
value as the angle coefficient. If E is the specific radiation of the 
surface unit of the considered body I, and F; its surface, the total 
radiation will be Q, = E-F;. By analogy we have Q,» = 
E-H,_. as the product of the specific radiation and a theoretical 
surface that is the same share of F, as Q,-. of Q;. Consequently, 
we will have: 


Qi = gi-e + and His = gia’ Fi 


The term effective surface is a translation of the corresponding 
German and Russian terms. It may be regarded as an expedient 
in the absence of a better term. 

The notions of angle coefficient and effective surface are 
bound to the existence of a pair of bodies. As has been shown 
their numerical values are the same but the angle coefficient is 
dimensionless whereas the effective surface is an area. As to the 
written symbols, radiated quantities, having so to speak, vec- 
torial character, get indices with arrows; e.g. Q:-:, contrary to 
the opposite directed radiation flux Q,.;, written without an 
arrow, being in effect the arithmetical sum. For the quantities 
H and ¢ no arrows are necessary. 

The flux algebra as a whole is based on the following five 
fundamental rules: 


1. The radiation of a body to various other bodies located one 
behind another is—independent of the distances—the same, if 
only the angle, (solid angle) the location subtended, and the 
angular position in space are the same. See Fig. 2. 

The mathematical form of this rule is 


‘ 
Qi-s = Pi-2 ° F, 100) =Qis 
It follows that: 


+ Hi» = His 


2. The total radiation exchange between bodies is the arith- 
metical sum of the radiation exchanged between the partial sur- 
faces of the bodies 


For example, if body I consists of the partial surfaces la and 1b 
but body II of the partial surfaces 2a and 2b, then 


from which it follows, that 
His = + His-2v + + 


3. If there is an athermos medium (screen) between two bodies, 
we find 


‘ 


Q, = nil 
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Fig. 3. Heat exchange between boiler tubes and wall 


Thus, it follows, that H,.. = nil, and gi. = nil. 
It needs no explanation that in the case of a convex body self- ; 
radiation is not possible and that for such a body 

= 0, = O and = 0 
For bodies with concave surfaces self-radiation is possible. 
4. For a radiating body | that is surrounded by (m — 1) bodies, 


i=l 


Fig. 4. The string rule 


In the same manner for a geometrically closed system of n bodies 
a series of n equations can be put, as follows: 


Hy = Fi, where k = 1,2,3 
i=1 

= 1, where k = 1,2,3 
i=1 


5. For black bodies of equal temperature the reciprocal radiation 
is equal, independent of the situation in space and the medium 
that is between the bodies, so that 

Qa 
In consequence Hy. = Hy; or Fy.gi.g = Fr. 
An example will show how simple calculations become by means 
of these rules of the flux algebra. In‘this example the_heat ex- 
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Fig. 5. Cutline of numerical example 
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change by radiation between a row of boiler tubes and the paralle! 
wall of the flue will be calculated by means of the new method 
All following considerations refer to Fig. 3 showing the wall and 
several boiler tubes 


According to rule 1 we consider, instead of the wall, a parallel 
one that fouches the tubes. It follows from the figure and Rule 3 
that the radiation of a single tube falls only on the part A,A, 
2 A.A, of the wall. For the geometrically closed system of lines 
AA, « F,, A: M F, and A,M, + M,M, «= F, (to be exact 
these are surfaces and have to be multiplied by the height of the 
wall and tubes) we can write, according to rule 4, the three 
equations 

Hy. + Hes + Hew = F; a 

where F, has to be regarded as a fictitious auxiliary surface. As 
none of these surfaces have concave forms, according to rule 3 we 
have 

H 0; Hy» =~ 0; Hy» = 0 


Assuming equal temperatures of the surfaces and that there 
are black bodies involved the real deviations can subsequently 
be corrected by means of coefficients), we can put according to 
Rule 5 


Hyg @ Meas Hing Hou: Hes = b) 
Thus the sum of the three equations of (a) will be 
H + + Hes bg (F, + Fy + c) 
Subtracting from (c) each of the three equations (a), we get 
+ F, — F; 
Hy. F, + F F 
H F I F, 


Fig. 7. Schematic outline of firebox contours of boiler Before re- 


building (234567) After rebuilding (23'4'567) 
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Fig. 6. Diagrams showing 
changes to boiler furnace 


The effective surface between wall and single tube being 


H... = Hy. = 2H,.. resolves to F,; + F; — F; 
but the angle coefficients 
from tube to wall = 
F, F, 
from wall to tube ¢. = Hi = F, + F 
F, 


If s is the pitch of tubes, d their diameter, and a the angle in the 
point of contact, we obtain 


A,A; = 8; A;BM; = (9/2 + a)s; 


d 
+5 +dtana from 


A,M,F,M; = A,\M, + 2M,F; = (#/2 — a) 


which results 
tana — a)+ d| Height of system. 
From the triangle 0,M,E in Fig. 3 it follows that 


are tan ( l 
a \ d 
and we obtain 


d-y(*) - 1 + 
s 2 
d- are tan (3) 
the height of the system 


Multiplying the value for H,., by the number of tubes n, the 
corresponding radiation coefficient C that will include all de- 
facto deviations from the ideal case of an absolute black body, 
and the temperature values (in deg. K), we will find the heat 
radiation exchange to be 
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Fig. 8. Schematic outline of the geometrically closed system of 
ont wall 

F. (1234567 with respect to 123'4°567) boiler tubes F, (78) and 

auxiliary surface Fyux (8!) 
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Fig. 9. Schematic outline of wall surface changes by rebuilding 
iler 

— Surface = Surface diminution of front wall 

4+- Surface = Surface increase of side walls 
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For rapid and approximate calculations an empirical formula, 
the so-called “string-rule’’ can be used. Suppose (Fig. 4) an 
elastic string is wound round two radiation exchanging bodies 
so that it completely fits the contours of the bodies. The 
effective radiation surface is then equal to half the sum of the 
so-called inner strings minus half the sum of the outer strings, 
that is 

A,C,D,B, + _ AiAy + BiB» 
His = Hi. = 

By means of the string-rule the result of the above example 

could have been obtained in a few minutes. 


Numerical Example 


Find the amount of heat radiated to the first row of boiler 
tubes in a vertical tube boiler from the nearby wall. There are 
46 tubes, each of 3 in. dia., spaced with 4 in. pitch according 
to Fig. 5. The temperature of the wall is 1312 deg. F (= 984 
deg. K), of the tubes 552 deg. F (= 562 deg. K). The radiation 
coefficients are for the wall (chamotte bricks) C; = 1.37, for the 
tubes C, = 1.74 Btu per sq. ft. per hr. per (deg. K)*. 


Solution: (a) Effective surface between wall and a single tube 


dy (3) ~ 144. arc tan i} 
Height of tube 


From the given dimensions j = H 


therefore 1 = 0.877 

and arc tan 0.877 = 0.72. Hy-, = 3.529 in. x 14 ft. 9 in. = 
4.34 sq. ft. 


(b) The total amount of radiated heat results to 


where n is 46 and C = 


1.33. As a consequence 


we obtain Q = 4.34 x 46 X 1.33 [(9.84)* — (5.62)4 = 
2,225,000 Btu per hr. 


Thus, it will be seen, flux algebra provides a simple method 
for calculating the heat exchange by radiation but with a single 
restriction; it is limited to radiation between solid bodies. In 
modern steam boiler practice, however, we are concerned largely 
with heat radiation from the gases of combustion, and readers 
may ask what practical value the flux algebra has in dealing 
with boilers. 


The Value of Fiux Algebra in Heat Transfer Calculations 


In answering this question it must be pointed out that it 
would be taking too narrow a view of the method if we consider 
only the steam boiler field. It should be considered in relation to 
the whole field of thermal engineering, including the design of the 
manifold equipment involved in chemical processing plants, in 
textile plants, metallurgy and industrial furnaces. In all of these 
branches of the field problems in heat radiation occur involving 
heat exchange between solid bodies and the customary methods 
of calculation will be found very complicated—twice as difficult 
to the designer having little facility with higher mathematics. 
Here the flux algebra will be, not only the simplest method, but 
also a very practical instrument for making quick estimates. 
An example taken from the literature may serve to illustrate this 
to good advantage. 


In modern steam boilers the load of the heating surfaces has 
reached high performance values. This has, no doubt, led to 
the considerable increase in boiler economy steam engineering 
may be proud of. At the same time, however, the difficulties in 
boiler maintenance have increased considerably. Many a boiler 
engineer has had his troubles with tube damages due to excessive 
temperature at single points, and the solution of such troubles is 
often more of a puzzle than to the systematic work of an engineer. 


The supporting literature is not a large one. Between the 
few articles that have been published there is also a German 
study, entitled, ‘“‘die Waermeaufnahme der bestrahlten Kessel- 
heizflaeche” (The Heat Reception by the Radiated Boiler Heating 
Surface) by O. Seibert‘, dealing with the influences of heat 
radiation from firebox walls to tubes. In particular, the case of a 
vertical tube steam boiler, shown in Fig. 6, is analyzed. From 
the moment of being put into service, tube damages due to ex- 
cessive temperatures in the lower parts of the water tubes (as 
marked in the sketch, Fig. 6) were considerable. The manufac- 
turers thought that shortening the length of the ignition vault 
(execution B instead of A) will remove the troubles. Their con- 
sideration was “‘less wall surface less heat." It was a complete 
failure; furthermore, after the changes were made damages were 
as bad as before. 


In his study Seibert calculated heat radiation between the 
single parts of the heating surfaces by developing a rather com- 
plicated mathematical method, and succeeded proving that the 
result of rebuilding the boiler in the way described could not be 
but negative. As a scientific performance Seibert’s study is an 
excellent one; not so much from the practical point of view. It 
needed about 120 pages, half for the theoretical foundation and 
its application to a given case, as to give even an approximate 
result. 


In such a case the flux algebra is the ideal instrument for a 
quick, mental estimate. Superposing fire-box contours before and 
after rebuilding upon one another, as done in Fig. 7, shows that 
only a part of the front wall contour has been changed. The sur- 
faces to be considered are, therefore, the frontwall, F, and the 
boiler tubes. These form together with an auxiliary imagined 
surface, F..2, a geometrically closed system, in which—according 
to the string rule—the effective surface from wall to tubes is 


Offhand, this shows that shortening the front wall will reduce 
its surface only by several per cent, and by no means can this 
essentially improve the situation. Add to this that front wall 
reduction is more than compensated by side wall enlargement, as 
shown in Fig. 9, and the whole matter has taken about five 
minutes. Such cases make it worthwhile to be acquainted with 
flux algebra. 
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By A. F. RIEBER 


ATER HAS absolutely no 
heating value in a furnace; 

in fact, it is considered highly detri- 
mental in combination with any fuel, 
for the heat necessary to convert 
water into steam is absorbed from 
the fuel and lost up the stack along 
with the products of combustion. 
Moisture in coal is a veritable buga- 
boo in plants using pulverized coal. 
It stops up the chutes, cements to- 
gether and arches over in the bunker 
and must be dried before going to 
the mills. So what follows does not 
apply to pulverized-fuel jobs and is 
applicable only to stokers with 
forced draft of the chain grate and 
underfeed type and has no practical 
application to even the spreader type 
of stoke 

Industrial coal, properly washed 
to remove all the clay and non- 
combustible matter, is free flowing 
just like pure sand or gravel, for it 
is only the clay or earthy matter 
that cements it when it is wet. How- 
ever, all producers of industrial coals 
are not too particular about remov- 
ing all the clay and very little of the 
moisture, unless a high premium is 
paid for this service. So, on short 
hauls, the coal is very often com- 
pletely saturated with moisture and 
in freezing weather, the moisture 
will freeze in transportation unless 
calcium chloride is added to lower 
the freezing temperature of the water 
in the coal 

Yet it is a fact that all varieties 
of screenings from bituminous coals 
burn better and produce more pounds 
of steam per pound of fuel when 
the coal screenings are thoroughly 
saturated with water—that is, tem- 
pered. This applies particularly to 
the coals of the mid-continent group 
and includes Indiana, Illinois and 
Western Kentucky coals. The rea- 
soning which follows has been ap- 
plied to forced draft chain grate and 
underfeed stokers only 

Discussion of excess moisture in 
coal has extensive ramifications; 
therefore it is not the purpose of 
this article to cover all phases of 
moisture, but to indicate the advan- 
tages of moisture in specific applica- 
tions and to present a highly prac- 
tical and efficient method for deter- 
mining the moisture content of all 
coals under any conditions 


Why Temper Coal? 


Tempering cf coal is generally un- 
derstood by most power engineers, 
but it may be well to review it for 


Moisture in Coal—Is It Always Bad? 


How Do You Measure It? 


This article is a further discussion of Question No. 457, to which two answers 
were published in The Practical Engineer section, May 1950 issue, page 92 
. » « The present author reviews and contrasts the troubles in handling coal 
caused by moisture and explains the benefits to combustion resulting from 
proper tempering of coal for use on forced draft chain grate and underfeed 
stokers . . . He then gives details of a method of measuring moisture in coal 
by @ moisture meter used in one of his production departments but seldom 
seen in industrial power plants . . . Details of a second semi-automatic 
moisture measuring device are added . . . Author is in processing depart- 
ment of large manufacturing company in St. Louis, was previously chief 
operating engineer, conducts power plant engineering adult education classes 
in @ technical high school, was a marine chief engineer in both World Wars 
and at present holds rank of Commander in the U. S. Maritime Service 


Fig. 1. The Dieter? Moisture Teller shown pan. the, pereentage ot 

: : the weight loss, can ascertained rapidly 

here consists of @ blower, a heating ele. by moving the rider of the balance on the 
ment, a sample pan and the housing scale beam 

Accuracy of the determination is claimed 

to equal that obtained by the oven drying 


The blower forces air through an elec- 
trically-heated Nichrome grid mounted in 
@ refractory frame and down through the 
sample pan containing the coal sample 
The sample pan has a filter bottom to in- 
sure complete ventilation. A thermostat 
controls the electric current to the heating 
element grid, thus controlling the air tem- 
perature, and a timer controls the drying 
time 

The sample is weighed quickly before and 
after being dried. A SS ee 
is used on the laboratory lance. By us- 
ing this counterweight in balancing the 


method. Any of the power plant operating 
personnel can conduct a coal moisture de- 
termination by this method, for it does not 
require a skilled laboratory technician nor 
& mathematician to calculate results 

The Moisture Teller has been used for 
measuring moisture in a wide variety of 
materials in addition to coal, such as sand, 
tobacco, sugar, salt and the like. Hence, 
in industrial plants, it may have many im- 
portant uses in testing products of proc- 
esses, thus increasing its “load factor” and 
making it a very economical device 
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the benefit of some who may not 
remember too clearly what is be- 
hind it. 

In the old days of the old hand- 
fired furnace with natural draft, very 
little attention was paid to wetting 
of coal and the only reason it was 
done was to allay dust. Of course, 
hand-fired furnaces usually used 
mine-run, nut, or egg sizes, rarely 
using screenings. However, with the 
introduction of the mechanical stoker 
with forced draft, steam plants started 
the use of grades of coal that were 
formerly thrown away or used for 
ballast on railroad tracks. With the 
burning of these cheaper grades of 
coal, it became imperative that these 
screenings be tempered with a defi- 
nite amount of moisture to obtain 
the combustion efficiency commen- 
surate with economy and good prac- 
tice. All manufacturers of chain grate 
stokers realized this, so equipped the 
stoker hopper with a tempering line, 
supplied with exhaust steam to add 
moisture to the coal as it was fed to 
the grate. 

While this method of the use of 
exhaust steam to supply the moisture 
was better than none, the best meth- 
od was to thoroughly saturate the 
screenings as they were being con- 
veyed to the bunker. Many coal 
bunkers are equipped with a drag 
conveyor, so it is a simple matter tc 
arrange a spray over this conveyor 
for at this point the moving coal ix 
reduced to a thin, narrow stream so 
the tempering water will strike the 
greatest amount of surface of the 
coal. Boiling hot water gives the 
best results. 

As this wetted coal would lie in the 
bunker for several days, the added 
moisture would have a chance to 
penetrate into each small piece before 
being burned. Actual tests proved 
that the time required for the coal 
to become thoroughly tempered was 
at least 36 hrs from the time of wet- 
ting to the time of burning. It was 
also discovered that to get the best 
results, the coal should be wetted 
until the moisture content equaled 
12 per cent to 15 per cent. 

Today, in the city of St. Louis, 
practically all steam coals must be 
washed to conform to city ordi- 
nances, so no one adds moisture any 
more, for the delivered coal usually 
contains in excess of 15 per cent 
moisture depending on the size. 

First to note the advantages of 
moisture in coal were the locomotive 
firemen. Run-of-mine, containing 
from 40 per cent to 60 per cent of 
fines, was the usual grade of coal 
burned in the furnaces of locomo- 
tives. The induced draft action of 
the engine exhaust nozzles in the 
stack blew practically all the un- 
consumed fine coal up the stack, 


developing large holes in the fuel 
bed, thereby materially reducing the 
steaming capacity of the locomotive. 
The firemen readily discovered that 
turning the hose on the coal pile kept 
the fine coal in the furnace until 


August 


burned, they did not have to watch 
for holes in the fire, and the clinker 
was softer and easier to handle. 

It took stationary plants a long 
time to wake up to this fact. Man 
plants burned a specially-sized coal, 


This is a combination warming oven and 
balance so arranged that weighings may be 
made without removing the sample from 
the oven. It is so calibrated that when us- 
i 10-gram samples, readings may te 
taken directly in per cent moisture. The 
warming oven is electrically heated, with 
thermostatic control adjustable for tem- 

ratures from 85 to 175 C. A small motor 

lower provides air circulation through the 


for which they paid a premium, be- 
cause they did not recognize that 
smaller or finer sizes of coal could be 
burned with equally good results if 
tempered with moisture to the point 
of saturation. 


Proof of Benefits from Tempering 


To prove that tempering of coal 
improves its burning, a large number 
of exhaustive tests were conducted, 
the two comparative and outstanding 
ones being listed below: 


Test No. 1 Test No.2 
Lb coal burned F 050 
Btu of coal as burned 10,800 10,100 


% moisture in coal 88 146 
Lb of steam generated 276,910 299,215 


Evaporation 

Lb Steam/Lb Coal d 8 
% of boiler rating 175 185 
% CO, by Orsat (average) 116 13.5 
% combustible in ash 28.5 50 


Duration of test (hours) 8 8 
The grade of coal was Illinois In- 
ner Group from the Mt. Olive district 
standard 1% in. screenings with the 
percentage of fines below % in., 
equalling 45 per cent. Increasing the 
moisture content from 8.8 per cent 
to 14.6 per cent resulted in an in- 
crease of evaporation from 7.2 Ib to 
8.3 lb, an increase of 14 per cent. 
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What caused this result is appar- 


ent by the increase in combustion 
efficiency as indicated by the CO, 
and loss of combustible to the ash 
pit. In the case of Test No. 1, the 
coal was comparatively dry so the 


Fig. 2. A Brabender semi-automatic moisture 


warming chamber during drying & process. 

This moisture tester, like that of Fig. 1, 
has been used for some years in determin- 
ing moisture in grams, food products, 
powdered materials. Its use for coal mois- 
ture determinations was reported as early 
as 1942 by Rees and Bursack of the Illinois 
State Geological Survey in Industrial & 
Engineering Chemistry. 


forced draft through the grates 
blasted holes in the fuel bed by 
blowing the finer particles of coal 
into suspension, thus admitting ex- 
cess air and reducing the CO,. Also 
the larger particles of coal did not 
get enough air, so were dumped into 
the ash pit unconsumed. 

In Test No. 2, the coal was com- 
paratively wet. This additional mois- 
ture evidently bonded the finer par- 
ticles together preventing the blast 
of the draft from throwing them into 
suspension and creating holes in the 
fuel bed. On the other hand, the 
moisture which had soaked into the 
larger particles as it flashed into 
steam cracked these larger pieces in- 
to smaller ones, thereby giving them 
an opportunity to burn uniformly 
with the finer particles. This action 
produced an even distribution of the 
air which greatly improved combus- 
tion, as indicated by the improved 
CO,. Also the loss of combustible to 
the ash pit in Test No. 2 was only 
18 per cent of the loss in Test No. 1, 
which is conclusive proof that the 
performance of the wet coal in the 

(Continued on page 106) 
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URING THE war, like many 

other industrial plants, the 
Jeannette plant of the Elliott Com- 
pany got by as best it could with 
existing power facilities. During this 
trying period, however, plans were 
laid for a new, modern boiler plant 
to be built as soon after the war's 
end as expedient. One stoker-fired, 


Elliott Co. Boiler Plant Built 
Without Interrupting Service 


Two modern spreader stoker-fired, integral furnace boilers rated at 70,000 
lb per hr each replace five old units which were installed in the same space 


one oil-fired, and three old hand- 
fired boilers were to be discarded in 
favor of a completely new, modern 
boiler installation. It was planned 
to retain the existing building, how- 
ever 

This new plant with only two 
boilers has a capacity greater than 
the combined capacity of the five old 


boilers, and is installed in the same 
space, with room left over for a com- 
pressor room. 

The Elliott boiler plant, in addi- 
tion to furnishing steam to a turbine- 
generator which supplies part of the 
plant's electrical requirements also 
furnishes steam for the testing of 
turbines, blowers, steam jet ejectors, 
and turbochargers. Such testing re- 
quires large and unpredictable quan- 
tities of steam at irregular intervals. 

Obviously, with this type of load 
and with a full production schedule, 
it was necessary that full steam gen- 
erating capacity be maintained dur- 
ing the period of conversion. This 
requirement was met in the use of 
an old locomotive from the Pennsyl- 
vania Railroad. This locomotive was 
backed into the boiler house along- 
side the three old hand-fired boilers 
where it could easily be taken care 
of by the firemen. To get better 
results from the locomotive boiler, 
the induced draft fan from the first 
old boiler removed was placed on 
top of the boiler house and connected 
to the front end of the locomotive. 
This was described in a short article 
in our October 1947 issue. 

Views of the new boiler installa- 
tion are shown in the accompanying 
photographs. The new boilers are 
of the integral furnace type each 
rated at 70,000 lb per hr, generating 
steam at 650 psi, 825 F. They are 
fired by spreader stokers burning 
144-in. crushed coal. The coal is 
handled by track hopper to the 
crusher, then through a pan con- 
veyor to an elevator which delivers 
either to an outside storage tank or 


Fig. |. Side view of the boilers. At the left 
is the continuous blow-down flash tank with 
blow-down and float valves. At the right, 
one of the two dual-driven boiler-feed pumps 
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A view along the 
aos of the boilers showing the 
spreader stokers 


Fig. 3. (Below) View underneath 
the boilers 


to the coal bunkers above the boilers. 
All coal is weighed, all water and 
steam are metered. Water is treated 
external to the boiler by the sodium 
zeolite process and internally — 
phosphate and caustic soda. 
water treatment is checked Poa 
eight-hour shift. 

Draft is obtained by the use of 
Thermix stacks and induced-draft 
fans with a fly-ash precipitator to 
clean the stack gases. Ashes are 
handled by a pneumatic system and 
delivered to a dustless ash hopper 
with a pug mill for wetting the ashes 
when they are discharged into trucks 
for disposal. 

Naturally, the new boiler plant is 
served by considerable Elliott Com- 
pany equipment. An Elliott —e- 
type deaerating heater is used and 
the two centrifugal boiler-feed 
pumps are dual powered by Elliott 
motors and turbines. These pumps 
are normally driven by the induction 
motors, the water delivered to the 
boilers being controlled by a three- 
element feedwater regulator. The 
turbine drive is used when low pres- 
sure steam is needed for heating. 
Elliott induction motors drive the 
forced and induced draft fans, as 
well as the cinder return and over- 
fire air fans. The boilers are equipped 
with economizers and soot blowers. 

While the boilers generate steam 
at 650 psi, the test floor requires a 
wide variation of steam conditions. 
These are obtained by the use of 
various reducing valves and desu- 
perheating stations. 


Fig. 4. (Right) Upper left, 
Elliott 180,000 Ib per hr 
deaerating feedwater heat- 
er. This unit is of the 
latest design, with no ex- 
ternal vent condenser. Up- 
per right, circuit breakers 
and starting equipment. Be- 
low is the sodium zeolite 
feedwater treating equip- 
ment 


Fig. 5 (Below) Exterior of 
the Elliott boiler plant 


Coincident with the construction 
of the new boiler plant the test floor 
was revamped and two new 1360- 
cfm motor-driven compressors were 
installed. These units furnish air at 
100 psig, which is used through- 
out the manufacturing plant and 
foundry. 
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ading 35,000-lb, 42,000/17,500-kva, 13,- 
O-v, 720 rpm, hydrogen cooled Allis- 
almers synchronous condenser, with |80- 
exciter for shipment to Bonneville Power 
Administration 


At froren-orange jvice concentrate plant of Minute Maid Corp. part of one of the four 105,000-hp power turbines being built by 
this 500-ton Worthington ammonia refrigeration system maintains the Ailis-Chalmers Mfg. Co. for the Hungry Horse dempower plant. 
orange juice in process always below 75 


Mile-a-minute wind and freez- 
ing water simulate hurricane 
conditions in this test demon- 
stration put on by General 
Electric recently to show the 
protection offered by the con- 
struction of its new modified 
bese-ventilated motor. After 
being subjected to this treet- 
ment for 30 minutes at Schen- 
ectady Works, the motor was 
disassembled and its coils, 
inner air passages, and bear- 
ing housings were found dry 


Bee Bee 
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Engineers from the Metropolitan Edison Co., Reading, Pa., recently 
utilized General Electric's network analyzer in Schenectady to solve 
@ series of network problems. Shown at work on the analyzer are 
F. S. Fehr of Metropolitan Edison, standing between the network 
plugboards, and L. K. Kirchmayer, G-E engineer, seated at the 
console. At the table are A. R. Deck (left) of Metropolitan 
Edison, R. B. Hanford, G-E, and D. F. Krug from the utility 


Engineer Arthur Bliss adjusting a valve on one of two Navy-type 
General Electric turbine generators installed in the Saginaw- 
Manistee Lumber Co., Flagstaff, Arizona. The equipments were 
the main propulsion generators on a DE-5I class escort vessel, and 
were converted by the G-E Los Angeles, Calif. Service Shop 


Horse collars for Hungry Horse. These spiral casing sections are 


Over-all width of the entire casing, with all four sections bolted 
together, will be 40 ft. Four turbines, which will spin four 71,250 
kw generators, will harness the South Fork of the Flathead River 
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Newly-built engineering laboratory de- 
signed primarily for audio noise and special 


temperature tests has been placed in use at Important milestone in construction of the Bureau of Reclamation'’s Hungry Horse 
Allis-Chalmers Manufacturing Co. plant in dam has been passed with placement of the first concrete in the 394-ft-long power- 
Pittsburgh. Auxiliary test equipment delivers house. The photograph shows concrete being placed in the powerhouse area in the 
1200 kva, permits standard testing of trans- foreground with the huge blocks of the dam rising in the background. Also shown 
formers up to 5000 kva. Two-foot thick walls are the four 13!/2 ft diameter penstocks which will carry water from the reservoir 
of the new laboratory are constructed of to the four 105,000-hp turbines in powerhouse. (Bureau of Reclamation photo) 


concrete, concrete block and air pockets, 
fiber glass and acoustic tile. Ambient noise 
level is 27 decibels, walls absorbing 99.98 
per cent of exterior noise power. 


Steam drum weighing 116 tons, for world's largest boiler arriving at New York Naval 

Shipyard from Barberton, Ohio, plant of The Babcock & Wilcox Co., prior to move- 

ment to Hudson Avenue, Brooklyn, electric generating station of Consolidated Edison 
Company of New York, Inc. Drum is 60 ft long, 6 ft in diameter 


This unique four-pipe main steam line for the 
new addition to Consolidated Edison's Hudson 
Avenue Station in Brooklyn, N. Y., is shown 
here during recent tests on The M. W. Kellogg 
Co.'s exclusive model piping system flexibility- 
analyzer. The installation, phe for completion 
the latter part of this year, will operate at 
1050 F, and 1500 psi pressure. Due to the un- 
usual amount of steam passing through the 
main steam line (1,370,000 pounds per hour), 
it was decided to use the four-pipe construc- 
tion to feed the 60,000 kw topping turbine. 
Use of multiple piping instead of a single pipe 
not only reduced the cost of the installation 
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Phosphoric Acid for Cleaning 


High-Pressure Boilers 


MPORTANT ADVANTAGES in 

the use of phosphoric acid in- 
stead of hydrochloric acid for the 
cleaning of modern high-pressure 
high-heat-input boilers were re- 
ported at the semi-annual meeting 
of the American Society of Me- 
chanical Engineers in St. Louis, Mo., 
June 22. T. E. Purcell, general su- 
perintendent of power stations, and 
5S. F. Whirl, chief chemist, power 
stations department, Duquesne 
Light Co., Pittsburgh, Penna., co- 
authors of a paper at a technical 
session, said that inhibited phos- 
phoric acid removed rust and mill 
scale from new boilers and water- 
formed insoluble deposits from 
serviced units without the limita- 
tions and adverse effects associated 
with inhibited hydrochloric acid 


Comparison of Two Types 


The principal advantage of phos- 
phoric over hydrochloric acid, they 
said, is that it can be boiled in the 
unit by direct firing of the boiler 
with negligible attack of the metal. 
This is possible because the inhibitor 
is effective at these temperatures. In 
addition to the beneficial washing 
action, the resulting natural circula- 
tion promotes distribution and pro- 
vides a sufficiency of acid at the 
desirable locations at all times. Fur- 
thermore, the boiling operation 
sends solutions into certain regions 
at the top of the boiler which other- 
wise could not be reached except by 


recirculation with an elaborate sys- 
tem of internal baffling 


By contrast, inhibited hydro- 
chloric acid can be used only at 
temperatures below 150-165 F. 
Above this temperature, the effec- 
tiveness of the inhibitor decreases 
with progressively more severe at- 
tack of the boiler metal. With hy- 
drochloric acid, the acid cleaning 
process must therefore consist either 
of soaking or recirculation with ex- 
ternal heating 

External heating by steam jets or 
heat exchangers increases the com- 
plexity and the cost of the cleaning 
operation, while attempts to utilize 
the sensible heat of the furnace and 
boiler without recirculation would 
introduce hazards of imperfect mix- 
ing, acid excess or deficiency, cor- 
rosion due to hot spots and the pos- 
sibility of inadequate cleaning. 

Other advantages cited by the au- 
thors were the greater stability of 
phosphoric acid which eliminated 
the corrosive and noxious fume 
problems of hydrochloric acid, and 
the rust resistant surface left by the 
use of phosphoric acid. 

Even at room temperature, hy- 
drochloric acid vapors leave the 
solution and as the temperature is 
increased to that encountered in 
boiler cleaning, the rate of decom- 
position becomes appreciable, the 
authors said. Since the inhibitor re- 
mains in the solution, its benefits do 


Schematic diagram 
showing special drain 
and recirculation 
piping for cleaning 
by the phosphoric 
acid process de- 
scribed in text, of 
new boiler No. 3 at 
Frank R. Phillips 
Power Station 


not extend to the vapor; thus the 
metal surfaces of drum, safety 
valves, boiler and superheater tubes 
above the level of the cleaning solu- 
tion are exposed to corrosive un- 
inhibited hydrochloric acid. 

Effects of HCI Vapors 

While the valves may be pro- 
tected by their removal and super- 
heaters by filling with condensate 
or isolation, there are always some 
regions that are beyond protection. 
During the cleaning operation with 
hydrochloric acid, invariably, HCl 
vapors pervade the plant atmos- 
phere. These fumes are not only 
corrosive to power plant equipment, 
meters and exposed metal work, but 
also are toxic to plant personnel. In 
warm weather, ventilation may not 
be a serious problem, but in sub- 
freezing temperatures as during the 
authors’ first acid cleaning experi- 
ence, the adverse effects of the fumes 
were noticed throughout the plant. 

Phosphoric acid, by contrast, is 
extremely stable even at tempera- 
tures well above the boiling point 
of the solution used and, therefore, 
presents no corrosive or noxious 
fume problem. 

Hydrochloric acid, said Mr. Pur- 
cell and Mr. Whirl, possesses no 
passivating or film-forming proper- 
ties and hence a most undesirable 
characteristic of its use is after- 
rusting of metal surfaces. 

The freshly cleaned metal sur- 
faces react rapidly with the atmos- 
phere to form rust, especially in a 
moist condition. Even in the labo- 
ratory, a metal specimen which is 
rinsed rapidly with distilled water 
following acid cleaning, then dipped 
in alcohol and dried, will subse- 
quently rust. 

It was found that a 5 per cent in- 
hibited phosphoric acid solution 
boiling at atmospheric pressure 
gave good deposit removal, negli- 
gible attack of metal and a surface 
resistant to rusting. 

Above results and conclusions are 
based on both laboratory studies by 
the authors and on their successful 
application of the method to the 
cleaning of a new boiler.* 

The paper gives detailed com- 
ments on the laboratory methods 
employed, as well as on the details 
of the boiler cleaning, presenting 


* It was the early work of Call, reported 
to the Chemistry Subcommittee of the 
Prime Movers Committee, Edison Electric 
Institute, together with the general pas- 
sivating characteristics of phosphoric acid 
and the experience of the German Navy 
with cold 35 per cent phosphoric acid that 
the authors’ study of its use 
or cleaning purposes 

Much of the work by Call and the au- 
thors has also been essentially confirmed 
by Cardwell, as reported in the paper 
Prevention of Black Iron Oxide Deposits 
Pollowing Chemical Cleaning b 
Cardwell, presented before the 12th Mid- 
west Power Conference (to be published 
complete in the conference Proceedings) 

Finally, note the comments on Question 
No. 462, Wants Instructions for Boiling 
Out a Bolter, Power Engineering, June 
1950, page 92. These comments apply more 
to the usual medium and low-pressure 
boilers, rather than to the very high- 
pressure units discussed in the present 
paper 
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Table |. Comparison of hydrochloric and phosphoric acids as boiler 


cleaning solutions 
Hydrochloric Acid vs. 
Strong ‘ecid 
HCl, a gas dissolved in water 


Unstable, gives off corrosive Stable 
HCI vapor which attacks 


metal above solution 


Inhibitor not effective above 
150-165F 


Excessive attack of metal when 
used above 150-165F 


Process limited to “soaking” 
or mechanical recirculation 


a solid 


Table iil. 
Results of 


Phosphoric Acid 
Weak acid 
H,PO,, 


water 


_ Concentration 
H, Inhibitor® 
dissolved in wt % 


0.00 


Inhibitor effective at 212 to 
220 F 


Negligible atteck of metal 
when used at 212 to 220 F 


Can be boiled; permits direct 
firing, 


utilizing natural cir- 


culation 


Promotes after-rusting 


Corrosive acid fumes pervade 
plant atmosphere, requires 
ventilation 


fully the reasons for the various 
steps in the cleaning and for the 
use of the various chemicals. 

In brief, the method of cleaning 
the boiler was as follows. 

How a New Boiler Unit Was Cleaned 

The unit to be cleaned was the 
No. 3 boiler unit at the Frank R. 
Phillips Power Station. This is a 
Foster-Wheeler twin-furnace-ty pe 
steam generator, equipped with 
water-cooled furnace walls, radiant 
and convection superheaters, econ- 
omizer, and air preheaters. The 
boiler is fired by pulverized fuel 
using two Hardinge ball-type pul- 
verizers and 12 vertical intervane 
type burners. 

The boiler is rated at a normal 
steaming capacity of 600,000 lb per 
hr. It is designed for a maximum 
output of 700,000 lb per hr and a 
maximum working pressure of 1,100 
psi. Normal operating steam pres- 
sure and temperature is 900 psi and 
900 F at the convection superheater 
outlet. 

Total saturated heating surface in 
the boiler unit is 23,286 sq ft, of 
which 10,996 sq ft is boiler heating 
surface and 12,290 sq ft is in the 
water-cooled furnace walls. The 
other heating surfaces are: Radiant 
superheater—2,160 sq ft; convection 
superheater — 15,600 sq ft; econo- 
mizer—13,800 sq ft; and Ljungstrom 
air preheater—161,000 sq ft. The 
total effective furnace volume is 


5 0.10 
5 0.25 


Prevents after-rusting 


Non-fuming 


0.0! 
{Gain) 


labor atory tests run 
in. 
Specimen 
Wt. Loss 


0.96 Ppt. formed in | hr, acidity 
restored to original hourly 


6.94 Ppt. formed in 2 hr, acidity 
restored to original every 2 
hours 


0.20 No ppt. 
0.02 No ppt. 


13.70 Ppt. formed in 3 hr, acidity re- 
stored to original 


0.0! No ppt. 
No ppt. 


* inhibitor in laboratory tests and field tr trial, was as NEP No. proprietary 
Pittsburgh, 


product of the Wm. M. 


35,000 cu ft. The water required to 
fill No. 3 boiler to the normal oper- 
ating level, which is 6 in. below the 
center-line of the drum, is 158,000 
lb. 

Since it was anticipated that this 
boiler would be acid-cleaned at 
some time, sufficient drains were 
provided to completely empty the 
boiler from normal level in less than 
one hour. After the acid boil-out 
during which both the economizer 
and the steam space of the drum 
were filled, it required just over 60 
min to drain the boiler. 

Steps in Chemical Cleaning Procedure 

The chemical cleaning procedure 
consisted of the following steps: 

A. Alkaline boil-out at an aver- 
age pressure of 244 psi for a 24-hr 
period, using trisodium phosphate 
and sodium sulfite. 

B. Acid boil-out at atmospheric 
pressure for an 8-hr period using 
inhibited phosphoric acid. 

C. Alkalizing and surface condi- 
tioning boil-outs at an average 
pressure of 246 psi for a 12-hr pe- 
riod, using tetrapotassium pyrophos- 
phate, potassium hydroxide and 
potassium sulfite. 

The chemicals used and their cost 
appear in Table II. 

Water used for the boil-out oper- 
ation was “treated water” and con- 
densate. The treated water is Ohio 
River water clarified by coagulation 
with ferrous sulfate and caustic 


Table il. _Quantity and cost of chemicals used for chemically cleaning new boiler 


Formule 


Tri Sodium Phosphate Na,PO,*12H,O 
Sodium Sulphite Na,SO, 
Phosphoric Acid 75%, 
NEP No. 22 Inhibttor 

H,PO, 


75%. 
Tetrapotassium K,P,O. 
Pyrophosphate 
Potassium Hydroxide 
Potassium Sulfite 
Total Cost of Chemicals 


Phosphoric Acid 


KOH 
K.SO, 


A 


Pounds 
_Used 


14,850 
400 


ju 


Phase ‘of Cleaning in 
Which Used 


500 ; Strong Alkaline Boil-Out 
20 ‘ Strong Alkeline Boil-Out 
Acid Boil-Out 

Acid Boil-Out 

375 Acid Rinse 

23 Surface Conditioning 


Cost 


86 Surface Conditioning 
es Surface Conditioning 
$! 099.76 
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soda in sludge blanket-type equip- 
ment, followed by filtration through 
anthrafilt. 

The schematic diagram shows the 
special drain and re-circulation pip- 
ing for the cleaning operation. 


a. Sheet metal es were in- 
stalled over the radiant super- 
heater tubes to protect them from 
direct radiation of the oil fires dur- 
ing the acid boil-out when steam 
was vented directly from the drum 
to the atmosphere. 

b. All safety valves were re- 
moved. The flanges on three super- 
heater safety valve connections and 
one drum safety valve connection 
were blanked. A temporary safety 
valve set at 275 lb was installed on 
one of the drum safety valve flanges 
and a 3-in. vent from the remaining 
safety valve flange was connected 
through a 250-lb gate valve to the 
roof. 

c. All blowdown valves were con- 
nected to a temporary 2-in tie line, 
one branch of which was connected 
to the suction side of the circulation 
pump and the other branch dis- 
charged to the ash sluice trench. 
This arrangement permitted circu- 
lation of the alkaline cleaning solu- 
tion through the economizer when 
boiler pressure was below 50 psi and 
continuous circulation of acid solu- 
tions during this phase of the oper- 
ation. The phosphoric acid solution 
was heated and circulated in the 
boiler by use of oil torches in the 
furnace. These are part of the reg- 
ular equipment used in starting the 
boiler. The pump was necessary 
only for circulating the solution to 
the economizer. The mixing of the 
acid and feeding by gravity into the 
boiler proper could have been done 
just as easily by locating the tank 
at the economizer level. 

d. During the acid boil-out only, 
to protect the superheater from acid 

(Continued on page 108) 
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for 6 hr at atmospheric boiling 
Remarks 
~ — 
2 0.10 
Preparation and Changes to Boiler E.. 
and Pipin 
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ing Eng 


versatile machine . . 


HE CONTINUOUS-FLOW con- 
veyor-elevator has certain char- 
acteristics which on occasion, give 
it either a competitive or operating 
advantage over other types of con- 
veyors. Also it has limitations that 
require consideration when en- 
gineering a project. 
Typical Installations 
Figures 1 and 2 illustrate the 
competitive advantage in two steam- 
plant coal-handling installations. In 
the first, Fig. 1, the specifications 
stated that all concrete work would 
be provided by the purchaser. That 
opened the door to a low-level belt 
conveyor mounted on supports pur- 
chaser thus had to provide, and a 
tandem continuous-flow elevator, 
capacity 40 tph priced at $16,000, as 
against $27,000 for the routine com- 
petitive layout shown at the top of 
Fig. 1, for which a major item of 
cost is the steel sheathed conveyor 
bridge 
In Fig. 2, the loop-type machine 
with a tandem flight conveyor, ca- 
pacity 75 tph, was quoted and ac- 
cepted at $18,000 as against $24,000 


SCREW CONVEYOR 


Here are some little-known facts about a very 
. For power plant work, the 
continuous-flow conveyor has both advantages 
and limitations . . . Sometimes a financial advan- 
tage, sometimes an operating advantage . . . 
How the continuous-flow conveyor works and 
how it can be applied to power plant problems 
. . » Not suitable for abrasive materials like ashes 
. « » How to figure capacity and power required 
for various continuous-flow conveyor arrangements 
. « « Precautions to take in layout and operation 


The Continuous-Flow Conveyor 


By WILBUR G. HUDSON 


for the gravity-discharge elevator- 
conveyor shown above. The long 
horizontal run of the latter machine, 
and the upper turn supports, run 
into considerable money. 

Figure 3 shows an installation for 
handling wood chips at 10 tph for a 
roofing paper plant. Cars are un- 
loaded at a siding 200-ft from the 
storage building. The chips pass 
through a vibrating screen, Fig. 4, 
to cull out blocks of wood and are 
conveyed (2) at ground level to a 
loop type elevator (3), which forms 
the storage pile. The movement 
from storage or direct from (2) is 
as indicated. Here there is the ad- 
vantage of the enclosed duct, the 
essentially self-supporting inclined 
run of (3) and the self-loading-to- 
capacity feature of (3), eliminating 
gates along the run beneath the 
storage pile. 

Advantage of Self-Loading Feature 


The self-loading feature without 
risk of overloading, thus eliminating 
a feeder, is interesting. Assume a 
horizontal conveyor with a succes- 
sion of feed openings to the upper 


SECTION A-a 


SECTION 


—pi 


comcecte Posts 
PURCHASER 


6-6 VIGRATING 


FECOER — 


Fig. 


Competitive layouts for a boiler-house coal-handling installation. Layout at top 


using conventional belt conveyor cost $27,000. Layout at bottom, using flatter, shorter belt 


conveyor plus continuous-flow elevator in tandem, cost $16,000 and was selected 
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WER EN 


RECIPROCATING 
~ 


This shows the method by which 
material is moved in a con- 
ow ¢ y 


(loading) run, beneath a pile of free- 
flowing granular or pulverized ma- 
terial. The flow through the first 
opening fills the duct to capacity 
and, so long as it continues, bloc 
off flow from succeeding openings. 
If the first opening flow should be 
momentarily suspended — as from 
arching—the next opening will au- 
tomatically start feeding, but will be 
blocked off when the first resumes 
feeding. The material passes down 
to the lower or carrying run just 
ahead of the foot end. If it is desired 
to mix materials flowing from two 
openings, the cross-section of the 
feed-run of the duct may be suita- 
bly modified. 
Precautions in Layout and Operation 
Again, certain precautions are 
necessary. Figure 5 shows a gravity 
feed to a crusher and feeder geared 
to 80 tph with a bar grid ahead of 


26° 20° 
GRAVITY DISCHARGE 


{rok 


= 


evevaron 
CONT FLOW 
CRUSHER 
PASS 


Fig. 2. Two layouts for a boiler house. Up- 
per layout cost $24,000. Lower layout cost 
$18,000 and was selected 
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Fig. 3. Continuous-flow conveyor worked out well here for Renting wood chips. Cony: 
(2) piles. 


extends from screen shown in Fig. 


4. Elevator (3) and chutes form storage 


Elevator (4) feeds from piles or direct a (2). Conveyor (5) distributes to service storage 


the feeder to by-pass undersize. 
The layout is unworkable. If, say, 
20 tph of undersize passes through 
the grid to the loading run of the 
duct, there remains insufficient duct 
space to receive the crusher output. 
The material will back up and stall 
that unit. However, if the grid is 
located between the feeder-end and 
the crusher, with a common flew to 
the duct, there will be no complica- 
tion. 

A routine method of feeding coal 
to a line of stoker hoppers is a hori- 
zontal screw conveyor with dis- 
charge above each hopper. One 
bothersome operational detail is 
that surplus coal spills out on the 
floor at the far end, requiring more 
work and equipment to recover it. 
With a continuous-flow conveyor, 
the coal is carried out in the upper 
run, passes down to the return run 
at the far end, feeds out, and any 
surplus is chuted back to the 
elevator. 

There are conditions where a 
horizontal or rectangular path run- 
around conveyor is called for. A 
flight conveyor has trouble here. 
As the flights round the terminal 
sprocket, the loaded compartments 
between adjacent radial flights 
open; and, as the flights resume 


Fig. 5. This is NOT GOOD. By-pass grid 
ahead of feeder will deliver fines to con- 
tinuous-flow conveyor which will back up 
and stall crusher, or, at least, reduce its 
capacity. Put grid between feeder and 
crusher, with common flow to conveyor duct 
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parallelism, material is squeezed 
and something must let go. A con- 
tinuous-flow conveyor with skeleton 
flights, as shown in Fig. 6, does not 
have this objection, for the material 
freely adjusts itself as the adjacent 
sections change. 

This feature works in nicely when 
a horizontal run-around is located 
beneath a bunker to feed a succes- 
sion of stokers or pulverizers; or, at 
times to handle material from dif- 
ferent sections of a bunker to any 
boiler. 

A final good feature of this con- 
veyor is t material which must 
not be exposed to contamination or 
to exposure, such as face powder, 
tooth powder, sugar, grains, drugs, 
and the like, is completely protected 
because of the dust-proof duct. 


Cautions 


Since the element is drawn 
through a rigid duct, it is clear that 
trouble may develop with a material 
containing unbreakable lumps large 
enough to jam between duct walls 
and the impellors — gravel, for 
example. Again, since the material 
is in sliding contact with the duct 
walls, the machine is not advisable 
for such abrasives as ashes or sand, 
nor for corrosive materials that will 
eat through the steel plate. 

Material that is fragile will be 
broken up more or less; however, 
the machine does have the advan- 
tageous feature that discharge may 
be through spaced openings along 


REMOVABLE 


SIDEPULL 
CASING 
Fig. 6. Special construction for horizontal 
run-around path. Chain carried clear of 
load. Skeleton flights carried clear of duct 


Fig. 4. This ene screen feeds chips to 
200-+ (2) —_ 
along ground to elevator 2) in Fig 


an up run, as in Fig. 7, showing an 
installation for storage of briquettes. 
In this case provision was made for 
drawing out stored briquettes with 
minimum breakage by guiding the 
outflow always from the top of the 
pile. 


Capacity Chart 


There are several types of con- 
tinuous-flow conveyors available, 
but the chart, Fig. 8, will give ap- 
proximate handling capacities of all, 
for various duct cross-sections and 
speeds. ‘hey are essentially slow- 
speed ruachines, usually specified for 
50 fpm or slower. Speeds faster than 
75 fpm are undesirable. 


Power Formula 


The power requirement may be 
approximated by the formulas given 
in Fig. 9. Power is a function of 
the path and the friction coefficient 
of the material handled. The power 
for a horizontal conveyor with a 
single active run does not differ 
much from that for the correspond- 
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Fig. 7. Vertical leg with successive dischar 
to reduce breakage with fragile mater rset 
such as briquettes 
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25 30 35 40 45 SO 55 60 65 70 7% 80 i 
SFA 
1 
° SS 
: Sawa 
SS 
120 + 
° 400 800 641200 600 2000 2400 2800 3200 
Fig. 9. Power formulas for vari inu- 
Fig. 8. Speed-capacity chart for continuous-flow conveyors table 
Table giving Values of C for Fig. 9 formulas, for various materials 
c=15 
Bran Graphite flake Soybeans Tale Salt, puly.—1.5 to 2 Salt, rock 


Coffee, ground Nut kernels 


Cocoa beans Soap flakes 
Flaxseed 
Cc 1.2 
Beans Charcoal 
Coal '/g20 Copra cate Wheat 
slack Flour—!.2 to 1.5 


Coffee beans do. 


Coconut, shredded 
Copra, ground 


Soybean meal—!.2 to 1.5 Fly ash 


Starch, pulv. 


c 
Clay—2 to 2.5 


Lime, pebble 


Wood chips, dry 


Starch, granu. 
Sugar, granu. 


Wood chips, wet 


2 

Soda ash, light 

Suger, pulv.—2 to 2.5 
Zine oxide 


Cc 2.2 to 2.5 
Alum Lime (packs) Tobacco scraps 
Borax Seda ash, heavy Limestone, pulv. 


Cork, ground 


ing flight conveyor, which it then 
resembles. The power for a con- 
tinuous-flow elevator is about 50 
per cent greater than for the corre- 
sponding bucket elevator. It costs 


DR. A. A. POTTER, OF PURDUE, 
NEW PRESIDENT OF BCR 


Tue soarn of Directors of Bitumi- 
nous Coal Research, Inc., the national 
research agency of the bituminous 
coal industry, on June 6 elected Dr 
A. A. Potter, dean of engineering of 
Purdue University, as president of 
BCR on a part-time basis. He will 
continue to serve Purdue in his 
present capacity 

Dr. Potter's entire professional 
eareer has been spent in research 
and education in the fields of fuel 
and power generation. He has been 
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substantially less than a_ bucket 
elevator with feeder and requires 
far less installation space. Bucket 
elevators require an automatic 
brake or back-stop to prevent re- 


honored repeatedly for professional 
achievement. He is a past president 
of the ASME 

A native of Europe, Dr. Potter 
came to the United States at the age 
of 15, in 1903 was graduated from 
MIT, has been awarded honorary 
degrees of Doctor of Engineering, 
Doctor of Science, and Doctor of 
Letters by several colleges and uni- 
versities 

From 1903 to 1905, Dr. Potter was 
employed by the General Electric 
Co. at Schenectady, and in 1905 
joined the staff of Kansas State Col- 
lege as assistant professor of me- 


versal should the current fail. The 
continuous-flow elevator does not 
need a _ back-stop, because the 
loaded element will reverse only a 
foot or so if released. 


chanical engineering. In 1913, he 
became dean of engineering and 
director of the Engineering Experi- 
ment Station at Kansas State, but 
resigned in 1920 to accept the posi- 
tion of dean of engineering schools 
at Purdue. Since that time he has 
served as dean and director of the 
Engineering Experiment Station and 
the Engineering Extension Service 
and served as acting president from 
July 1, 1945 to January 1, 1946. 

For more than 30 years, Dr. Pot- 
ter has served also as a consulting 
power engineer, and is the author of 
books on power engineering. 
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HOT STUFF 

Power engineers accustomed to the use of 
high temperatures in boiler furnaces realize, 
of course, that the temperatures attained even 
in the highest rating boilers fall far short of 
temperatures which are attained in certain in- 
dustrial and chemical processes. The oxy- 
acetylene torch, for example, produces tem- 
peratures of around 6000 F and the crater of 
the carbon arc runs as high as 6600 F. Tung- 
sten melts at around 6100 degrees. 

There is still another method, however, which 
gives an even higher temperature and curiously 
enough it is a relatively simple one—one that 
many of us tried out when we were young. 
It is simply the burning glass. |t is by means 
of the same principle—concentrating the rays 
of the sun—that man obtains the highest tem- 
peratures he has ever produced on earth, short 
of the atomic bomb itself. 

As told in the current issue of Popular 
Science, at the Observatory of Meudon in a 
little French suburb, there is a solar furnace 
which may well be the hottest place on earth. 
For this furnace, which looks like a searchlight, 
yields an estimated temperature of about 9000 
degrees F. This approaches the temperature 
of the surface of the sun which is estimated 
to be about 10,700 F. This furnace melts or 
turns into vapor anything you can name. 

Actually the furnace consists of a 72-in. 
parabolic mirror which collects the sun's rays 
and reflects them on to an 18-in auxiliary 
water-cooled plain mirror. This plane mirror, 
intercepts the converging rays and turns them 
downward upon material in an upright cru- 
cible. The superhot source of the furnace heat 
is a 5/16 in. diameter image of the sun formed 
at the focus. Theoretically, this image of the 
sun might match the 10,700 deg surface tem- 
perature but the atmosphere and the mirrors 
absorb some of the energy so the actual tem- 
eg in the furnace is somewhat lower. 

hen placed in the crucible, a one-ounce 
chunk of iron melts in ten seconds and partly 
vaporizes. 
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How Consolidated Edison of N. Y. 
Maintains Its Storage Batteries 


HE CONSOLIDATED Edison 
Co. of New York Inc. serves 
what is undoubtedly the largest con- 
centrated market for electricity in 
the world. To service properly this 
market, it has the obligation of sup- 
plying electric power to its con- 
sumers at all times, regardless of 
extenuating circumstances. To do 
this, a vast network of generating 
equipment has been developed, along 
with an even more vast network of 
controls, safety devices, and indica- 
tors. These controls, safety devices, 
and indicators make up the nerves 
which carry to central control boards 
messages as to the operating con- 
ditions of generating equipment. 
Therefore, it is essential that they 
function at all times 
Most controls operate on direct 
current. Control circuits have their 
own source of supply, generally 
motor-generator sets. Since controls 
must operate at all times, and since 
there is always the possibility of 
motor-generator failure, it is im- 
perative that standby power be 
available in the case of such an 
emergency 
It is to supply this emergency con- 
trol-power, plus emergency power 


Fig. |. Recording voltmeters across the bat- 

teries indicate whether or not the battery 

has been at the correct voltage over the 
past period battery 
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By K. A. VAUGHAN 


Manager, Field Engineering, Gould Storage Battery Corporation 


for such miscellaneous jobs as field 
excitation and house service, that 
Consolidated Edison has over 275 
storage batteries, comprising thou- 
sands of cells, distributed throughout 
its system. These batteries are de- 
signed to take specific loads in case 
of power failure until auxiliary 
equipment has been installed or un- 
til repairs have been made. 

Just as it is important that the 
batteries be present, it is also im- 
portant that they be properly in- 


Fig. 2. When the stor- 
age is installed in a 
room with other equip- 
ment it is housed in a« 
cabinet as shown in this 
photograph 


stalled and maintained. A given bat- 
tery may be called upon but once in 
several years, but it must be capable 
of delivering full capacity when it is 
called upon. 

All of Consolidated Edison's sta- 
tionary batteries are installed on 
racks. These racks are either of 
wood or metal. Metal racks are in- 
sulated from the floor, are level, and 
set firmly. All cells are easily ac- 
cessible for maintenance purposes. 

Rooms in which batteries are in- 
stalled are well ventilated (to carry 
off gases); away from high-tempera- 
ture areas (to prevent excessive self 


discharge); and away from dusty 
locations (to prevent batteries from 
becoming dirty and the possible de- 
velopment of shorts or grounds). 
When the installation is in a room 
with other equipment, it is housed 
in a cabinet as in Fig. 2. This pre- 
vents the accidental laying of tools 
on top of batteries, accidental knock- 
ing over, and excessive dust or dirt 
from accumulating. 

Consolidated Edison has devel- 
oped a maintenance schedule de- 


signed to keep all batteries in good 

operating condition at all times and 

to assure maximum battery life. The 

Battery Division comprises 17 men 

and it is their duty to maintain prop- 

erly the battery system. Their work 
comprises: 

(1) Keeping the batteries clean, 

(2) Adding water when required, 

(3) Seeing to it that the batteries 
are charged correctly, 

(4) Keeping battery records, 

(5) Providing for the repair or 
replacement of batteries 
which are not giving satisfac- 
tory service, and 
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(6) Making battery discharge 
tests. 


To accomplish these tasks, all sta- 
tionary batteries receive a monthly 
inspection and equalizing charge, and 
all batteries in unattended stations 
receive an additional inspection 
every two weeks. If attention is re- 
quired between the monthly checks, 
personnel at attended stations noti- 
fies the Battery Division. As noted, 
the Division itself inspects the un- 
attended stations mid-way between 
monthly check-ups to ‘see that the 
batteries are functioning properly. 

In scheduling maintenance opera- 
tions, assignment sheets are drawn 
up for each day’s work. A sample 
sheet might be as follows: 


battery is given an equalizing charge 
at the finishing rate and readings of 
voltage specific gravity and tempera- 
ture are taken after four successive 
equal readings are obtained. At this 
time, all cells should be fully 


charged. 

Just before the termination of the 
equalizing charge, the voltage of 
each cell is read and recorded. Ap- 
proximately 10 minutes after charge 
is terminated specific readings of 
each cell and temperature readings 
of every tenth cell are taken and 
recorded. If any cell is not up to full 
charge, steps are taken to replace or 
repair it. This generally involves 
calling in the battery manufacturer's 
representative for recommendations. 


BATTERY DIVISION — 8 A.M.-4 P.M. 


EMPLOYEE STATION 


DUTY 


Hell Gate 
Hell Gate 


W. 45th St. 

W. 97th St. 
Waterside No. 2 
Waterside No. 2 
E. 39th St. 


I w> 


15th St. 


OrozErxc- 


Charge truck batteries 

Cheek keepalite batteries 

Water No. 1-2-3 excitation batteries 

Charge control batteries 

Charge control batteries 

Charge truck batteries 

Check control and keepalite batteries 

Painting numbers on No. | control bat- 
tery rack 

Painting numbers on No. | control bat- 
tery rack 

Remove, clean, and install intercell con- 
nectors of No. | control ba 

Charge control batteries 

Charge truck batteries 

Check keepalite batteries 

ce 

Vacation 

Vacation 

Foreman 


The most important phase of the 
monthly checkup is the equalizing 
charge. The equalizing charge com- 
prises charging the battery at the 
“finishing rate’” to be sure all cells 
are brought up to full charge. The 

1 When batteries are fully discharged, they 
are charged at a high starting rate, and when 
about 80 per cent charged, the charge is _con- 
tinued at a low finish rate. Recommended finish 
rates for o— batteries are supplied by bat- 
tery manufacturers. 


Fig. 3. Battery which supplies shunt field cur- 
rent to a 30,000 kw generator in event of failure 


to normal sup 


August, 


At the time the equalizing charge 
is applied, each cell is wiped clean 
with a cloth and electrolyte levels 
are checked. When water is required, 
it is added. 

The bi-monthly checks of unat- 
tended stations include a_ visual 
check of the installation and pilot 
cell readings. The Consolidated Edi- 
son Co. has installed recording volt- 
meters across the battery at some 


Fig. 4. Typical battery installation. Notice the Pp 
installation as well as the fact that racks are insulated from floor 


unattended stations, and at some 
attended stations, which indicate 
whether or not the battery has been 
at the correct voltage over the past 
period. Such an indicator, as well 
as a copper oxide charger, is shown 
in Fig. 1. The charger maintains the 
Gould battery shown in Fig. 2, in a 
fully charged condition. This 60 cell, 
4.95 ampere-hour battery (at the 1- 
hour rate of discharge) operates a 
relay which starts up and shuts 
down rotary converters located 
within the unattended substation, 
but controlled from another station 
some 5 blocks distance. 

In addition to the scheduled 
monthly and bi-monthly checks, 
once each year each battery receives 
a discharge test to determine 
whether it can deliver rated capacity 
when called upon to do so. This 
test is also given all new batteries 
within one year of the purchase date 
in order to catch any defects before 
expiration of the guarantee period. 

When epplying this test, the bat- 
tery is given an equalizing 
charge to make certain it is fully 
charged. Then the battery is dis- 
charged to a final voltage of 1.75 v 
per cell. The time it takes to dis- 
charge this voltage and the amperes 
delivered during this period are 
recorded and the ampere-hours cal- 
culated by multiplying the two. If a7 
battery is rated at 60 ampere-hours 
when discharged at the 1-hour rate, 
it should, of course, deliver 60 amp 
for one hour at 77 F. If it reaches 
final voltage while delivering 60 amp 
in say 50 min, the battery is deliver- 
ing but 5/6, or 83.3 per cent, of 
rated capacity at 77 F. This test, 
taken in consideration with the age 
of the battery, will determine 
whether a new battery is required. 
For example, 83.3 per cent would be 
satisfactory for a new battery since 
new batteries normally deliver about 
85 per cent of rated capacity. It costs 
extra if a battery is to give rated 


and 
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capacity upon delivery since the bat- 
tery manufacturer must successively 
charge and discharge (or “break- 
in”) the battery until brought up to 
rated capacity. If 83.3 per cent were 
recorded for a battery which has 
been in service for some years, de- 
pending upon the type of battery and 
the service demands, it would be an 
indication that the battery is begin- 
ning to wear out and that a new one 
should be considered 

A master-record is kept on each 
battery. This form provides spaces 
for the battery location, type of serv- 
ice, battery manufacturer, type of 
battery, number of cells, ampere- 
hour rating, date installed, estimated 
life, and date retired. In addition, 
space is provided in which to record 
the results of discharge tests for a 
period of 16 years. Space is also 
provided in which to record remarks 
as to general satisfaction with the 
battery 

When a battery is to be replaced, 
the Engineering Department, which 
has a duplicate master-record, is 
notified and given Discharge Test 
data along with a recommendation 
for a new battery. Bids are sent out 
by the Purchasing Department to 
the various manufacturers and a 
replacement bought. Service given 
by the previous battery is one of 
the factors considered when buying 
a replacement 

Records are also kept of each 
monthly inspection. This form in- 
cludes spaces for the battery loca- 
tion, date, number of cells, number 
of plates per cell, time put on charge, 
time taken off charge, charge rate, 
generator voltage, remarks, and the 
inspector's signature. A table for the 
pilot cell readings taken during the 
equalizing charge includes columns 


for recording cell number, time of 
taking pilot cell readings, specific 
gravity, voltage, temperature and 
electrolyte level. A table for re- 
cording information on each indi- 
vidual cell during and after the 


equalizing charge includes columns 
for readings of specific gravity, and 
voltage. Temperature is recorded 
for about every tenth cell 

These records provide a written 
case history of the battery and draw 
supervisory attention to any defi- 
ciencies. Thus, stationary batteries 
are kept in excellent operating con- 
dition at all times and are capable 
of delivering their rated capacities 
during their full life of from 8 to 
12 years, depending upon the type 
of battery 

Although most batteries are sel- 
dom called into play, it is, neverthe- 
less, imperative that they be prop- 
erly maintained for that day when 
they will be required 
For example, if the field current 


Fig. 5. This 60 cell, 
20 amp hr battery 
supplies emergency 
power for indicating 
lights and alarms 


of, say, a 30,000 kw generator were 
to fail, the output of the generator 
would cease. To supply current to 
the shunt field of the main exciter 
in the event of failure of the normal 
supply, the Gould battery in Fig. 3 
is maintained. This is a 120 cell 48 
ampere-hour battery (at the 1-hour 
rate of discharge). Cells are grouped 
in hard rubber containers, 4 cells 
per container. It can supply current 
to the exciter: (1) while the nor- 
mal source is being restored, (2) an 
auxiliary source is connected, or (3) 
another generator is put in service 
and this one taken out. Thus, it will 
prevent disruption of service. 
Figure 4 and 5 show typical bat- 
tery installations. Notice the clean- 
liness and openness of the installa- 
tions as well as the fact that cells 
are numbered and that racks are 
insulated from the floor. The 60 
cell, 20 ampere-hour battery (at the 
l-hour rate of discharge) in Fig. 5 


supplies emergency wer for in- 
pp y po 


dicating lights and alarm signals 
which tell the system operator (i.e., 
central control of the entire net- 
work) whether specific outlying 
units of equipment are in use or not. 

Batteries such as the Gould bat- 
tery in Fig. 4 supply stand-by power 
for house service. This particular 
battery has 118 cells and 220 
ampere-hours capacity at the 1-hour 
rate of discharge. Similar units 
service hundreds of circuit breakers, 
valves, motors, and indicating lights 
throughout the Consolidated Edison 
System. Should normal control 
power be interrupted, the batteries 
permit controls to be electrically 
operated until service is restored. 

These are but a few of the Con- 
solidated Edison's many battery in- 
stallations, but they serve to point 
out the importance of properly 
maintaining the standby battery sys- 
tem. 


Viscosity of Fuel Oils 


In this fifth article on the characteristics of fuel oi's, 
Mr. Schmidt discusses the meaning of viscosity, the 
methods of measuring it and its significance in 
evaluating the merits of fuel oils for combustion 


By PAUL F. SCHMIDT 
Allied Oil Company, Inc., Cleveland, Ohio 


HE VISCOSITY of an oil is the 
measure of an oil's ability to be 
pumped or flowed, or its resistance 
to flow 
The instrument used to determine 
the viscosity is called the Saybolt 
Viscosimeter, of which there are two 
types, namely, Universal and Furol. 
The only difference between the two 
types, is the size of the opening at 
the bottom of the outlet tube, 
through which the oils flow to be 
measured 
The Universal instrument is used 
mainly for the lower viscosities, up 
to 1000 seconds, the Furol for the 
higher viscosities above that 


Method of Testing 


The viscosity is determined by the 
length of time, in seconds, required 


for 60 cubic centimeters of oil, at a 
definite temperature, to flow through 
a standard orifice tube. This tube is 
surrounded by an oil bath, kept at 
the temperature of the test. 


Temperatures of Test 


The temperature at which the 
test is run varies with the type of 
instrument used, and the viscosity 
of the oil. The operating tempera- 
tures for the Universal are 70, 100, 
130, and 210 deg F. For the Furol, 
the temperatures are 77, 100, 122, 
and 210 degrees. The 100 degree 
temperature with the Universal, and 
22 degree temperature with the 
Furol, are the most frequently used 
temperatures, while the others may 
be used in special cases, or for a 
specific purpose. The higher temper- 
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atures are usually used when an oil 
is extremely viscous, otherwise 
time required to run the test will 
become exceedingly long. 

Explanation of Viscosity Readings 

It is absolutely necessary when 
quoting a viscosity reading, that the 
type of instrument and temperature 
be included, otherwise the reading 
is useless. To illustrate, a viscosity 
may be shown as 500 SSU at 100, 
meaning 500 seconds Saybolt Uni- 
versal at 100 degrees. To simplify 
further, this means that at 100 F, it 
took the oil sample, 500 seconds to 
run completely through the Saybolt 
Viscosimeter. A reading as 200 SSF 
at 122, means a viscosity of 200 sec- 
onds Saybolt Furol, at 122 degrees. 

Conversion Ratios Between 
Universal and Furol 

The outflow time between the 
Universal and Furol instruments at 
the same temperature, has a ratio of 
approximately 10 to 1, but as the 
usual tests are run at temperatures 
of 100 F and 122 F the ratio becomes 
wider. These ratio factors, as shown 
in the table, are frequently used 
with industrial oils of grade No. 5 
and 6. Very often the specifications 
are listed in one way, but the other 
is desired, so these ratios will be 
helpful for converting. 

Viscosity Change With Temperature 

As an oil is heated, the viscosity 
decreases or thins out, and this 
physical property is used advanta- 
geously in various ways. 

When an oil is viscous, it is im- 
possible to obtain the proper atomi- 
zation for the most efficient combus- 
tion. The viscosity of this oil must 
be reduced by increased heat in the 
storage tank, or in the preheaters. 
This increased heat will thin-out the 
oil, so as to make it easier to 
atomize, or to form a fine spray or 
mist, so necessary for complete 
combustion. 

OVERFLOW 
Rim 
be MINIMUM LEVEL OF LIQUID IN BATH 


GALLERY TO BE DRAINED 
BEFORE STARTING FLOW 


Comm TO START FLOW 


Saybolt Viscosity Tube 
Inside dia of Universal Outlet Tube 0.1765 
cm. Inside dia of Furol Outlet Tube 0.315 


Auau 


CONVERSION RATIOS BETWEEN 
UNIVERSAL AND FUROL 


osity Viscosity Ratio 
at at 
100 F, SSU 122 F, SSF 


300 
400 
500 
600 
700 
800 
900 
1000 
1200 
1500 
1800 
2000 
2200 
2500 
2800 
3000 
3200 
3500 
3800 
4000 
4200 
4500 
4800 
5000 
5200 
5500 
6000 
6500 
7000 
7500 
8000 
8500 
9000 
9500 
10000 


Where there are enough heating 
facilities in the storage tank, and 
large preheaters, the viscosity does 
not need to be watched too closely. 
Where there are none, or little heat- 
ing equipment available, the vis- 
cosity must be watched in cold 
weather. In this case, the viscosity 
of the oil should be ascertained for 
the lowest operating temperature 
that will be encountered, and a suit- 
able viscosity oil for that tempera- 
ture should be purchased. This saves 
a lot of trouble as fuel oils can be- 
come unpumpable in cold weather. 

If the viscosity is too high, it may 
be necessary to reduce it by blend- 
ing with a lighter oil. Some con- 
sumers use two different grades, a 
heavy one for warm weather, and a 
lower viscosity oil for the cooler 
weather. 

From the illustrations shown, it 
will be seen how high and tremen- 
dous the viscosities become as the 
temperatures decrease, which should 
make it easily understandable how 
trouble occurs in cold weather. Also 
how easily this trouble can be elim- 
inated by the addition of a little 


100 F 
3,000 
2,000 
1,009 
50 
500 
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heat. To help with ease of reading, 
all viscosities shown are on the Uni- 
versal instrument. 

The viscosity of fuel oils particu- 
larly the residual oils at low tem- 
peratures will be depended pri- 
marily upon the pour point of the 
oil. Secondary factors governing the 
change in viscosities, are type of 
crude, type of refining, degree of 
blending and blending components. 

Oils with the same viscosity at 
100 F will not always have the same 
viscosities at different temperatures. 
As an example, one 500 viscosity oil 
will have at 60 F a viscosity of 2700 
seconds, while another oil of 500 
seconds at 100 F will have a reading 
of 3330 seconds at 60 F. 


Viscosity and Gravity Relation 
As you glance over the following 
figures, you will notice that some 
viscosities with high gravity, are 
higher than some viscosities with 
low gravity. This is against the 
theory held by some consumers, 
that is, a low gravity oil always 
means a high viscosity. This is no 
absolutely correct, and should 
remembered. 


Buying an oil by gravity alone, is? 
not too good a policy. Oils may have 
the same gravity, and therefore ap- 
proximately the same heat of com- 
bustion, but can have entirely dif- 
ferent viscosities. This means that! 
those oils with a light viscosity will 
go through some burners faster, | 
causing greater fuel consumption. 
Blended oils will have varying 
gravities and viscosities, due to the 
blending components. 


Viscosities of Various Grades 
Viscosity ranges for the various 
grades, are listed as follows: 
No. 2 oil 34 to 40 sec at 100 F Say- 
bolt Universal 
No. 4 oil Min. 45 sec at 100 F Say- 
bolt Universal . 
Max. 125 sec at 100 F Say- 
bolt Universal 
No. 5 oil Min. 150 sec at 100 F Say- 
bolt Universal 
Max. 800 sec at 100 F Say- 
bolt Universal 
No. 6 oil Min. 45 sec at 122 F Say- 
bolt Furol 
Max. 300 sec at 100 F Say- 
bolt Furol 
According to the viscosity range 
of a No. 5 oil, as shown, the vis- 
cosity can be from 150 sec to 800, 
and still be called a No. 5 oil. This 
range, as you will realize, is ex- 
tremely broad, and should be re- 


170 F 200 F 
150 S.S.U. 
125 
90 
78 
66 


21 14 to | 
a 26 1S to | 
30 16 to | 
34 17 to | 
38 18 to | 
40 20 to ! 
4s 20 to | 
50 20 to | 
60 20 to | 
75 20 to | 
90 20 to | 
100 20 to | 
20 to | 
21 to | 
125 22 to | ; 
135 22 to | 
140 23 to | 
145 24 to | oa 
150 25 to | 
160 25 to | 
165 25 to | ay 
170 26 to | 
180 26 to | ma 
190 26 to | 
1% 26 to 1 API SSU, API 
Gr 100 F Gr 100 F 
200 27 tol 10.4 1056 10.8 840 
240 27 tol 13.7 1000 22.0 900° 
260 27 to! «18.2 1020 22.1 2065 
270 28 to | 
285 28 to | i 
‘ 300 28 to | a 
320 28 to | 
335 29 to | ea 
: 342 29 to | | 
Ly 
Ts 
| 
| 
| [ | —— 
| 40 F 50 F 80 F 130F I5SOF 
die 100,000 50,000 8,000 950 500 
50,000 25,000 5,000 600 390 ; 
20,000 10,000 2,200 390 230 
12,000 7,000 1,600 300 180 : 
6,000 3,800 1,000 220 140 
| 8! 
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membered when discussing this 
grade of oil. You may be able to 
burn and handle a No. 5 oil of 150 
sec, but would have trouble with a 
No. 5 oil of 800 sec. Some oil com- 
panies quote their oil as No. 5-300, 
meaning, a No. 5 oil having a vis- 
cosity of 300 seconds at 100 FSU. 
With this type of wording, it shows 
not only the grade, but the viscosity 
as well, which is quite helpful when 


purchasing and using. These vis- 
cosity variations hold true with No. 
6 oil as well. The No. 2 and 4 oils 
do not have this great spread so 
they are quoted only by their grade 
number. 

If it is necessary to pick out 
one specification with the greatest 
imporance to an oil, viscosity must 
be chosen. This is especially true 
with No. 5 and 6 oils. 

For maximum efficiency, the 
operating engineer should know the 
viscosity of the oil he is burning, 
and should make the necessary ad- 
justments in operating procedure as 
the viscosity varies. This is par- 


New Banding Process 
Makes Better Motors 


N BUILDING and repairing elec- 

tric motors, the industry has made 
very few changes in armature design 
in many years. Now, however, a 
brand new idea appears destined to 
make sweeping changes in the ac- 
cepted methods. Always quick to 
recognize and accept new improve- 
ments that will cut their mainte- 
nance and operational expenses, 
many of the largest steel mills and 
railroads in the nation are already 
doing the bulk of their electric motor 
rebuilding with this new technique 
Several of the best known names in 
the electric motor manufacturing 
field are also currently completing 
negotiations for licenses that will 
permit them to incorporate these 
> changes in their own production 


Standard methods have long util- 


Use of stainless steel bands, applied by special fix- 
tures, and welded in place 
strengthens electric motor rotors 


Eutectic welding 


By RENE D. WASSERMAN 
President, Eutectic Welding Alloys Corp. 
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ticularly true regarding pumping 
temperatures, atomizing tempera- 
tures, and oil pump pressures to his 
burners. 

Trying to burn a high viscosi 
oil, where a low one is requir 
only invites trouble and should be 
avoided. This is sometimes at- 
tempted due to the lower price of 
the heavier oil. 

If a too low viscosity oil is used, 
where a heavier one could be uti- 
lized, the consumer will have a loss 
of heat, as most low viscosity oils 
are blended. These oils will there- 
fore have a high gravity, with a re- 
sulting decrease in Btu value. 


ized copper wire wound under ten- 
sion to form copper bands in several 
places across the face of the arma- 
ture. Soft solders were usually used 
to bond these wires together. The 
main weakness of this method be- 
came apparent in operation. The 
faster the armature turns, the 
greater the stress that is applied to 
the bands through centrifugal force. 
Clearances between moving and 
fixed parts are very slight, and 
broken or even loosened strands 
frequently cause the band to fail in 
its purpose and permit serious dam- 
age to the motor. 


Fig. |. (Above) An assortment of several 
sizes of armatures which have all been re- 
built with stainless steel banding process 


Fig. 2. (Left) A 500-hp, 600-v d-c armature 

rebuilt with solid stainless steel bands. These 

bands, it is claimed, will last for the full 

life of the motor without repair or replace- 
ment 
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Stronger metals or better banding 
methods hadn't worked out because 
of the difficulty of bonding band ends 
without damaging the thin layer of 
insulation underneath. Now, a suc- 
cessful new process is using stainless 
steel bands to supplant the copper 
banding completely. Special fixtures 
apply carefully predetermined ten- 
sion for each band size as the hi- 
tensile stainless strip is fitted in 
place. Both ends of the strip are 
precisely beveled so that the joint 
when finished is no thicker than the 
strip itself even through the joint 
may be several inches long. 

Stainless band ends are carefully 
cleaned and then coated with Eutec- 
tor Flux 1800. A piece of 0.003 in. 
thick EutecRod 1800 foil is carefully 
placed between the beleved sections. 
Either torch or induction heating is 
used to bring the joint up to a heat 
where the alloy is fluid, and a light 
pressure is applied to the upper side 
of the joint. This forces the excess 
metal out, and the pressure is main- 
tained until the EutecRod 1800 joint 
has solidified. 

When the fixture is removed, the 
stainless steel is tightly and perma- 
nently joined—so well joined that it 
is often difficult to find the weld. For 
all practical purposes, it might just 
as well be one piece of metal be- 
cause the EutecRod 1800 joints give 
the band the strength of continuous 
metal. There is no weak link to be 
a source of possible band failure, yet 
the stainless steel strip can be quick- 
ly removed in an instant whenever 
necessary. 

During the four years of develop- 
ment work that went into this meth- 
od, the joining of the band ends 
offered the most serious problem 
that had to be overcome. Ordinary 
welding heats destroyed the insula- 
tion beneath the weld. Virtually 
every commercial alloy that of- 
fered a possibility was tried and 
tested to find one that would meet 
all of the needs of the problem. 

When experimentation was com- 
plete, EutecRod 1800 was found to 
be the only alloy that met all of the 
rigid specifications. Of paramount 
importance, EutecRod 1800 did a 
perfect job of joining the stainless 
strips at only 940 F, a heat at which 
bonding could be completed without 
damaging the insulation. Secondly, 
the joints have withstood pulls of 
up to 117,000 psi. This provides a 
strength factor over copper banding 
of 5 to 1, more tha: sufficient for 
all phases of motor operation with- 
out danger of failure. 

Actual figures show that the cost 
of banding has been cut a full third, 
and it has been conclusively proved 
that the original banding will last 
for the full life of the motor. To 


date, more than 100,000 motors of all 
sizes up to 3000 hp have already 
been stainless steel banded with this 
new method and the total is grow- 
ing rapidly. 
The company which developed 
this method ndardized on 


has sta 


EutecRod 1800 because they believe 
that it is essential if consistently 
high quality results are to be ob- 
tained. When licensing other firms, 
they are definitely recommending 


EutecRod 1800 as the alloy best 
suited for the assembly. Once again, 
modern welding technique has served 
to point the way to better products 
in industry. 


The Drop-Count System 
of Water Analysis 


Hach mical Company, Ames, lowa 


IN THE COMMERCIAL testing of wa- 
ter for its various components, such 
as hardness alkalinity, chlorides, 
sulfates, iron, carbonates, hydrogen 
sulfide and other substances, an ab- 
solute testing accuracy of 5 percent 
is generally sufficient. Many of the 
analytical procedures themselves 
give results which are no more ac- 
curate than this. 

The Drop-Count principle of wa- 
ter testing has been used for years, 
though in the past this system has 
given undependable results. In or- 
der to provide testing equipment at 
a very low cost, yet accurate enough 
for nearly all practical purposes, the 
Drop-Count system has been great- 
ly improved. Standard test pro- 
cedures are employed, however in- 
stead of using a burette to titrate 
the water sample, an accurately 
standardized dropper is used. Drop- 
pers that deliver one tenth of a mil- 
liliter per drop, with an accuracy of 
five percent are used to dispense 
the titrating solutions. 


Fig. |. The Water Hardness Tester 


Directions: Fill the small test tube full of the 
water to’ be tested and pour it into the mixing 
bottle 

2. Add one full 
bottle two. 

3. Ade solution 3 dropwise while the drops 
ere courted, until the color of the solution 
changes from red to Dive. The hardness of the 
water in grains per gallon is equal to the num- 
ber of drops 


measure of powder from 
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Fig. 2. The Drop-Count Hardness and tron 
Combination Tester 


A thorough study has been made 


on the design and operation of drop- 7 


per tips, and a design has been pro- 
duced that meets the following 
specifications: 

(1) The droppers consistently 
deliver 0.100 ml. (plus or minus 
0.005 ml.) 

(2) The droppers will give the 
correct size of drops immediately 
upon being put into service—no pre- 
liminary cleaning and conditioning 
(wetting) treatment is necessary. 

(3) The angle at which the 
dropper is held has a negligible ef- 
fect upon the amount delivered. 

(4) The drop size is substan- 
tially constant regardless of the rate 
that the drops are dispensed. 

(5) The dropper tubes can be 
mass produced. 

Ordinary droppers vary widely in 
physical dimensions as well as in 
performance. The most common 
type dropper is made with a drawn- 
out tip. The drop-size obtained 
from this type of dropper is affected 
greatly by the angle at which the 
dropper is held. Also the tips are 
not uniform in size. Another com- 
mon commercial type has a blunt 
round tip, and the greatest trouble 
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with this type of reproduciblity 

At the present time there are 
drop-count water hardness testers 
on the market which employ ordi- 
nary commercial dropper tubes 
One of these testers was recently 
tried out and it gave values 30 per- 
cent low when the dropper was held 
in a vertical position and 50 per-cent 
low when the dropper tube was in- 
clined to 45 degrees. Such inaccurate 
testers have given a bad name to 
the drop-count system 

Drop-Count water hardness tester 
using the standard 1/10 ml. drop- 
pers are being successfully used by 
salesmen of domestic water soften- 
ing equipment, as well as in smaller 


municipal water treatment plants. 
Small testers are being u suc- 
cessfully by plumbers and house- 
holders in connection with the 
maintenance of domestic water sof- 
teners. Figure 1 illustrates a Ver- 
senate Hardness tester. The sim- 
plicity of its operation can be judged 
by the following directions which 
apply to this instrument 

Following is a table of results for 
the hardness of water obtained by 
different persons with the Versenate 
hardness test using a Model No. 5 


Drop-Count Tester. None of the 
persons had ever seen the test per- 
formed before. 

This data shows that consistent 
and accurate results are obtained 
by different persons, even though 
none had practiced. 

This system has been applied to 
the determination of total hardness 
by the Versenate Method, alkalinity, 
iron, hydrogen sulfide, carbon diox- 
ide and chloride. Figure 2 illus- 
trates a Drop-Count Hardness and 
Iron combination tester. 


TRUE TOTAL HARDNESS 
(Grains per gallon) 


A 
(1) (2) (3) 
5.0 grains 45 5 45 
20.0 grains 19 21 20 
58.3 grains 57 60 57 . 


c 
(1) @) (1) (2) (3) 
5 


5 5&6 5 5 5 
21 21 20 20 20 21 
59 59 57 58 58 57 
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MOVABLE SCAFFOLD HAS 
MANY USES 


By RICHARD ALLEN 


Iy YOUR PLANT 18 anything like 
ours there are probably numerous 
times when a movable type scaffold 
would come in handy for painting, 
decorating, plastering, maintenance 
and other types of work where it is 
necessary that the employees work 
in locations that are above floor 
level. In the past we have had our 
share of such jobs and we've prob- 
ably built and taken down enough 
scaffolds to keep the lumber yard 
and the carpenters happy 

However, in the last six months 
we have had no trouble on any jobs 


necessary for 


been 
workers to reach and perform work 


where it has 


Fig. | 
trussed end frames joined by pivoted diagonal brackets and fitted with casters having 6 in. 


canves or steel wheels 


Three typical installations of the rolling scaffolds. Left illustration shows the deep 
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HINTS 
AND KINKS 


operations in the high spots of our 
plant. And we're putting our work- 
ers at job level—safely, without 
erecting costly scaffolds. 

This improvement in our operat- 
ing procedures has been brought 
about by our use of prefabricated 
rolling scaffolds that can be erected 
to fit almost any job condition. These 
scaffolds are erected from simple 
easy-to-assemble parts. The end 
frames (shown in Fig. 1) are joined 
by pivoted diagonal braces to form 
the basic unit. Additional frames 
are placed on top of the original 
basic unit by means of sprockets. 

We have found that on many jobs 
the rolling scaffolds, connected by 
trusses, provide a most satisfactory 
working platform, and are especially 
useful where intervening equipment 


Center illustration shows use of bridging trestle which fits end 


frames of the rolling scaffold and allows masimum clearance under the scaffold for head 


room or for traveling over obstructions 


Right diustration shows use of adjustable extension 
legs to gain additional height 


must be bridged. 


or installations 


Fig. 2 and 3 illustrate two typical 
methods of using the rolling scaffold. 
Figure 2 illustrates how the scaffold 
frame can be fitted with 20 in. or 
end brackets so 


30° in. that the 


Fig. 2. Frames of the rolling scaffolds can 
be fitted with 20 in. or 30 in. end brackets 
supplementing the side-wall brackets so that 
the working area is increased in both direc- 
tions. Shown are two end brackets with a 
platform support. This permits placing plank- 
ing entirely across the units from aus Weeaiiet 
to another 


working area is increased in both 
directions. Shown in the illustra- 
tion are two end brackets with a 
platform support. This permits plac- 
ing planking entirely across the 
units from one bracket to another. 

Figure 3 illustrates that the roll- 
ing scaffolds can be joined together 
with trusses to make individual 
units that can be moved as one com- 
plete scaffold as the work pro- 
gresses. The trusses make it pos- 
sible to clear large obstructions, and 
also are used at the top of a scaffold 
to provide a base for an additional 
working platform. 

Other than the usual safety pre- 
cautions to be observed when work- 
ing above ground level, we have 
only added two safety rules to be 
observed while working on the scaf- 
folds; (1) Workmen should never 
try to pull themselves along while 
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KD) | » : 
| 


complete scaffold as 


work progresses. Trusses 
made it possible to 
clear large o! i 

and also are used at the 
/ top of a scaffold to pro- 
“a vide base for an addi- 
y tional working platform 


on top of rolling scaffold, and (2) 
rolling scaffolds should not be erect- 
ed higher than permitted by gov- 


codes which usually require 
that the base be approximately one 
quarter of the height. 


ADDITIONAL USES FOR 
THE HOOK-ON AMMETER 
By JESSE F. CLACK 


Tue January issue of Power Gen- 
ERATION contained an interesting ar- 
ticle on the various applications of 
that very useful instrument, the 
hook-on ammeter. 

One of the applications that was 
not mentioned and probably not so 
well known, is that which uses this 
instrument for the location of 
grounds, upon faulty circuits. 

This use is based on the fact that 
the algebraic sum of the currents 
in any balanced three-phase circuit 
is zero at any given instant, and 
hence no reading upon the clamp-on 
ammeter is obtained. If a ground 
exists however, and the resistance of 
that ground is low enough to give a 
reading on the clamp-on ammeter 
the current flowing in the middle 
phase destroys the balance that ex- 
isted when no ground was present 
upon the circuit. 

Should the resistance of the fault 
be so low that it blows the fuses, 
you should raise the ohmic value, or 
increase the resistance of the ground, 
that has been placed upon the out- 
side wire or phase for test purposes. 

The ground test lamp will indicate 
which wire is grounded, and you 
may then feed current through a 
fuse, and load for the test as shown 
in diagram. 

In the event that the circuit is in 
armored cable or conduit, a test can 
be obtained in a pull box or at the 
distributing point. When all grounds 


SOURCE 


GND TEST Lamps 


are cleared the ammeter will not 
give a reading, as the circuit is again 
baianced. The following is an ap- 
plication of an idea somewhat similar 
to-the clamp-on ammeter, and one 
that will prove quite useful upon 
occasion. 

The sketch (Fig. 2) shows a lam- 
inated core that has one end remov- 
able, due to the tongue, and groove 
construction. 


EXCITING CURRENT 


Fig. 2. Details of 
construction of coil 
testing device 


This core should be approximate 
in core area the size of most of the 
coil window holes, or core space of 
the coils that may have to be tested. 
Solenoids usually have 115, 230, 460 
or 600 volt windings. The laminated 
core shown in sketch, can be made 
up from some burned out or dis- 
carded windings and cores of small 
transformers. In the absence of these 
one can use types of burned out or 
open circuited potential coils from 
type I-14 Watthour meters that may 
be obtained at your local utility 
electric meter shop. The best ac- 
curacy in tests can be obtained by 


[FUSE 
j.LOAD FOR TEST READING 
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Fig. 1. Showing the 

use of the or 

ammeter for locat- 
ing grounds 


using the same type of coils at the 
same time. 

If it is desired to test a 115-v Coil 
use a 115-v solenoid also for a mag- 
netizing coil. Assume that a 115-v 
coil must be replaced, and only a 
230-v coil is available. 

Place the 115-v magnetizing coil 
upon the core, and also the 230-v 
coil. Take a voltmeter reading from 
the “on test” coil using the 300-v 
scale on your voltmeter, which 
should show about 230-v (which is 
just twice as much as is desired). 
Remove the 230-v coil from core, 
and place upon a wooden mandril in 
a horizontal position in a vise. Re- 
move the outer insulation, and com- 
mencing at the outer terminal of the 
winding, you can in a few minutes 
reel off one half of the winding tak- 
ing care not to take off too much 
wire before slipping the test coil 
back on the core and taking a voltage 
reading to see how close you are 
getting toward your desired 115-v 
condition. You will find from ex- 

rience that it is not desirable to 

ing it down to exactly 115-v as 
you will find that it will operate 
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perfectly on a reading that gives 
you, say, 130-v. 

Should you desire to know the ap- 
proximate number of turns in any 
coil, use a low reading voltmeter 
(say one that reads to as low as % 
or % volt) and taking any conve- 
nient piece of magnet wire 3 or 4 ft 
long put a piece of paper around core 
and wind on a few turns of wire 
(8 or 10) and take a reading and 
add or subtract turns until it reads 
1 volt. Should it take 10 turns, 
115x10 equals 1150 turns to give you 
a 115-v coil. 

In this manner you can make up 
coils of the value desired. In con- 
clusion a few words of caution may 
prove helpful to some: Never place 
a solenoid upon the clamp portion 
of your clamp-on ammeter and 
energize it; also, do not clamp it 
around the core of the above device, 
as the heavy flux will violently slam 
the pointer against the stops and 
ruin an expensive and extremely 
useful instrument. 


Western Unron has recently in- 
stalled a 3-stage vacuum tube am- 
plifier in one of its Atlantic cables, 
200 miles at sea. The equipment is 
installed in a steel case and lies on 
the ocean bottom, 1800 ft deep. 
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Performance of Steam Turbines 
and Steam Engines Measured by 
Actual Thermal Efficiency and 
Rankine Cycle Efficiency. What 
These Terms Mean and How to 
Calculate Them for Prime Movers. 


THE RANKINE CYCLE, first 
analyzed by W. J. M. Rankine, pro- 
fessor at the University of Glasgow 
from 1820 to 1872, forms the stand- 
ard of reference with which the per- 
formance of prime movers, such as 
steam engines or steam turbines, is 
compared, It is the ideal working 
cycle based on the ratio of heat 
available to the heat supplied. With 
no losses, all the Btu, theoretically 
available in the heat engine, would 
produce work. This is impossible, 
hence, the actual work done is al- 
ways less than the theoretical. The 
expression for this term is ACTUAL 
THERMAL EFFICIENCY and is the 
ratio of heat output to heat input 
(always a decimal). It serves as a 
standard guide in the actual per- 
formance of a given steam engine or 
steam turbine 

In the Rankine cycle the steam 
expands adiabatically, i. e., without 


gain or loss of heat, usually known 
as CONSTANT ENTROPY. Expan- 


sion or isentropic expansion. 


a4 A 


ser 


hy, * 47-0 


at vacuue 


Mp 072.5 BTU/LO Me * 396.4 


"THE AVAILASLE ENERGY 

Fig. |. Diagram for turbine of Example |, showing heat energy relations 
. _ available Btu per Ib or adiabatic heat drop 
Rentine Cycle EMicioncy = Btw per Ib—Btu in the condensate 

available energy — 
ts 

heat supplied = 
The term RANKINE CYCLE EFFICIENCY RATIO is applied to the ratio of the actual 
thermal efficiency to the Rankine cycle efficiency. This ratio indicates clearly to what 
extent the thermal losses have been reduced in the steam engine of steam turbine. It 
may be written thus: 


(always decimal) 


actual thermal efficiency 
Rankine Cycle Efficiency Ratio is sy yp 
Let: Th E = Thermal efficiency of the actual engine. 

RCE = Rankine Cyele EMiciency. 

RC ER = Rankine Cycle Efficiency Ratio. 

H, — enthalpy at the initial pressure under any condition, whether wet, dry-saturated or 

superheated steam, in Btu per |b. 

H, = enthalpy of the steam after isentropic expansion from the initial to the final ex- 

haust pressure, in Btu per ib. (constant ane 

hes enthalpy of the liquid or densate haust pressure, Btu per Ib. 

One Btu is the equivalent of 778.26 ft-lb tha since there are 1,980,000 ft-lb in one 

horsepower-hour (33,000 « 60) we have: 

One hp-hr is the equivalent of 1,980,000 + 778.26 or 2,544.1 Btu per hr. 

One ktw-hr is the equivalent of 2,656,000 + 778.26 or 3,413.0 Btu per hr. 

Problems involving adiabatic expansion may be solved quickly and for most cases sufficient- 
ly accurate by the Ellenwood-Mackey Thermodynamic Charts or from a large Mollier Chart. 
They may also be calculated from Keenan & Keyes Steam Tables by using the entropy func- 
tions. Both methods will be used in the examples which show complete applications. 
Purpose and application of the Ellenwood-Mackey charts were explained in detail in the 
July issue. These Thermodynamic Charts as well as the Thermodynamic Properties of Steam 
(the Steam Tables) are published by John Wiley & Sons, Inc., 440 Fourth Ave. New York. 


Example 1:—Thermal Efficiency, Rankine Cycle Efficiency, and Rankine 
Cycle Efficiency Ratio For a Particular Steam Turbine 


On ao test, a 10,000-kw turbine generator uses 126,000 Ib of steam per hour at full load; 
the steam pressure is 200 psia, the steam temperature 500 F, and the vacuum is 29.0 in. 
referred to 30-in. barometer. 

Compute: a. The steam rate or water rate. 

b. The available Btu or heat drop at constant entropy. 

c. The Btu consumed per kwhr. 

d. The foot-pounds of work developed for each Btu consumed. 

f 


(always a decimal) 


. The thermal efficiency, Th E. 
. The Rankine Cycle efficiency, R C E. 
g. The Rankine Cycle efficiency ratio, RC E R. 
Solution — 
a. The steam rate w 126,000 = 10,000 
At 200 psia and 500 F 


12.6 Ib per kwhr. 
H, == 1,268.9 Btu per Ib 


At 29 in. vac. and const. entropy (1,624) H, 872.5 Btu per Ib 
b. Difference is the available Btu or drop ~ 396.4 Btu per Ib 

Enthalpy in liquid at 29-in. vacuum here 47.0 Btu per |b 
wih — hee == 12.6(1,268.9 — 47) = 15,396 Btu per kwhr. 


172.5 ft-lb of work developed per Btu consumed. 
0.2217 of 22.17 per cent. 
= 0.2217 of 22.17 per cent. 


ae 


. 2,656,000 15,396 
e. Thermal efficiency Th E 3413 + 15,396 
also ThE 1725 + 7783 


H, — H, _ 1268.9 — 6725 
RCE 2089 470 0.3244 or 32.44 per cent. 
gq RCER 0.2217 + 0.3244 0.6834 of 68.34 per cent. 
7 — 47 
RCER is also 0.221 7(1208.9 ) = 0.6834 or 68.34 per cent. 


(1268.9 — 8725) 
Values were taken from the Ellenwood-Mackey charts and checked with the large Mollier 
diagram and the steam tables. 


AT (33 PSIA (ORY -SATURATED 92.1 suey 


* 320-6 BTU 


*e71.5 


137.6 


"ts 
O.99x 671.5 662.86 


a. 


TOTAL WEAT AT 99% QUALITY 1183.4 BTU © 


15.5 1027.0 ", - ", “156.4 


AVAILABLE ENERGY 
Fig. 2. Diagram for engine of Example 2, showing relations between enthalpies of liquid 
and vapor, tote! energy aad available energy 
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12.6/( THE STEAM RATE) 


Fig. 4. Simplified Mollier diagram showin 
expansion lines for engine of Example 2 and Fig. 2 


* 156.4 BTU/LB 


diagram for turbine of Example | and 


adiabatic and actual expansion lines. In the actual 
expansion fine is usually more like that shown as a 

. coming down straighter and curving a bit at the bot- 
iowever, for most practical work on medium-sized turbines 
low and medium pressures, it is sufficiently accurate to 
the actual expansion line a straight line. They both end at 
int of heat energy, entropy and moisture on the 


Mollier chart. 


adiabatic and actual 


RCE = 


— H2* 396.4 BTU/LB 


ENTROPY 


15.63% 
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Example 2:—Thermal and Rankine Cycle Efficiency for a Steam Engine 


A steam engine develops 27 i.h.p., (indicated hp) and uses 734.4 lb of steam per hour 
at 133 psia and 99 per cent quality. The exhaust pressure is 15.5 psia. 
Compute: a. The steam or water rate per i.h.p.-hr. 
. The available Btu or enthalpy drop at constant entropy. 
. The Btu consumed per i.h.p.-rd. 
. The foot-pounds of work developed for each Btu consumed. 
. The thermal efficiency, Th E. 
. The Rankine cycle efficiency, R C E. 
g. The Rankine cycle efficiency ratio, RC E R. 
. The steam rate w == 734.4 + 27 = 27.2 lb per ihp-hr 
At 133 psia and 99 per cent quality . 
At 15.5 psia exhaust, 1.5686 tant entropy 
. Difference is available Btu or drop ...... = = 
Enthalpy in liquid at 15.5 psia he = 
. wl, — hee = 27.2(1183.4 — 182.8 = 27.216 Btu per ihp-hr. 
. 1,980,000/27,216 == 72.75 ft-lb of work developed per Btu consumed. 
. Thermal efficiency Th E = 2544.1 + 27,216 = 0.09348 or 9.348 per cent. 
also Th E = 72.75 + 778.26 = 0.09348 or 9.348 per cent. 


Hh, — 1168.4 — 1027 __ — 9.1663 or 18.49 per cnet. 


1183.4 — 182.8 
___Thermal efficiency _ 0.09348 


Rankine cycle efficiency 0.1563 
also == 0.5981 or 59.81 per cent. 
Computing the exhaust steam conditon at 15.5 psia with the entropy functions, we have: 

1.5686 
0.3160 
~~ 1.2526 + 1.4364 = 0.872 or 87.2% quality. 
X & hee = 0.872 X 968.6 = 844.6 Btu per Ib 
adding hy =_182.7 Btu per Ib 
Enthalpy in exaust is 1027.3 Btu per Ib 
(12.8% moisture) 


H, = 1,183.4 Btu per Ib 
H, = 1,027.0 Btu per Ib 
156.4 Btu per Ib 
182.8 Btu per Ib 


RcEe= 


= 0.5981 or 59.81 per cent. 


se —0.3160 
Seq—! 4364 
he —182.70 Btu 
heg—968.60 Btu 
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CHEMISTS GIVE INDUSTRY NEW 
FROZEN BOLT LOOSENER 


By MYRTLE SHAFER 


As a resutt of new chemical dis- 
coveries a big job had been made 
into a little one. It is now possible 
to loosen frozen bolts, nuts, pipe 
threads, and other corroded metal 
joints that formerly resisted the 
best tools man could develop and 
the hottest words that could be 
spoken. 

This latest helper from the labs 
has proved that it will pass through 
openings as small as one-millionth 
of an inch and dissolve rust, dried 
grease and gummed oils and pro- 
vide lubrication which permits the 
parts to be separated without dam- 
age. I don’t know how many hours 
this product has saved our boys, 
but I do know it has become a val- 
uable item in most of the tool kits 
and a frozen joint doesn’t cause 
r new 
helper is called “Krano-Kroil.” 
Might remember the name the next 
time you’ve got a bolt the Devil 
himself couldn’t jar loose. 
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Questions and A\nswers 


Q & A—THE POWER 
ENGINEER'S FORUM— 
HERE'S HOW IT WORKS 


YOUR QUESTION about some 
problem in ation, mainte- 
nance or design will be pub- 
lished, signed only with your 
initials. 

Answers to your tion 
from other readers will be sent 
you as soon as received, then 
published as space permits, so 
that all may have the informa- 
tion. 


You, too, answer questions 
from other engineers in the 
same way. You get paid well 
for published answers and also 
get the credit for knowing them. 

if other engineers help you 
solve your problem, you +¥T 
your thanks, via the O & A 
editor. 

Simple, isn't it? And effec- 
tivel Just ask engineers who 
have tried it! 


Question No. 467 
HOW CAN HE LIMIT 
DUPLEX PUMP SPEED? 


We are in search of a device that 
limits the strokes per minute of 
duplex steam pumps. We have had 
two such units damaged in the past 
year due to high speeds. Pressure- 
limiting governors on the discharge 
end are not effective. We will ap- 
preciate any lead you can give us 
on this problem 
Cincinnati, Ohio F. L. 8. 


Question No. 466 
HOW MUCH STEAM DO THESE 
HEAT EXCHANGERS SAVE? 


IN OUR FINISHING PLANT, we heat 
wash water for continuous cloth 
washers. The hot water overflows 
continuously. For some years we 
have been wasting this hot wash 
water. Now we have installed heat 
exchangers to reclaim heat from the 
wash water to heat incoming fresh 
water. We now want to figure how 
much steam we are saving by using 
heat exchangers 

Water in the wash boxes is heated 
by live saturated steam at 100 psig 
The waste water enters the heat ex- 
changers at 150 F. The fresh water 
enters the heat exchangers at 58 F 
The fresh water leaves the heat ex- 
changers at 100 F. The flow of fresh 
water is 1500 gpm. The fresh water 
is heated from 100 F to any required 
temperature with live steam in the 
wash boxes. Our steam is metered 
at 200 psig 

We have been using the following 
formula for figuring the amount of 
steam saved by our heat exchanger 
installation 


Gpm fresh water * 8.33 » 


1500 833 60 42 


60 * Deg F rise in temp 
total heat of steam at 200 psig 


26,400 Ib steam at 200 psig saved 


Question No. 468 

WHAT IS RATE OF CONDENSATION 
PER SQUARE FOOT OF STEAM COIL? 

Wit you please tell me what is 
the rate of condensation per square 
foot of steam coil submerged in 
water whose temperature is 60 F? 
Saturated steam is supplied to the 
coil at 135 psig, or 150 psia and 
358.4 F (from the steam tables). 
Buffalo, N. Y. V.L.G. 


Answer No. 462 
HE WANTS INSTRUCTIONS FOR 
BOILING OUT A BOILER 

We tt, E.S.N., you've really got 
now, as requested in the June issue. 
Along with the question, we pub- 
lished the latest and best instructions 
we could find, taken from the recent 
and authoritative book Combustion 
Engineering. 

Now, all the brethren agreed that 
those instructions are perfectly all 
right, and they especially com- 
mended the editors’ comments on 
proprietary boiling-out compounds 
and the caution to consult your own 
water treatment chemist on the 
proper method to use in your par- 
ticular case 

But look how the brethren rallied 
round to remind you of little details 
in boiling-out that you'd never get 
except from actual practice or suc- 
cessful experience with little tricks 
of the trade 

For example, one engineer very 
effectively uses good old Fels- 
Naphtha soap as one of his boiling- 
out ingredients. Another has some 
comments on how to use the surface 
blow-down. Also, be sure you don’t 


Ib steam saved per hr 


1198.7 per hr. by heat exchangers. 


Is this formula correct? 


South Carolina 


August, 1950—POWER ENGINEERING—Chicago, 


let any of the dirt bake on as you 
are draining. Important:—if it’s a 
new boiler, have trained operators 
for boiling out because all auxiliaries 
and fittings and controls are still 
new and untuned, and operating 
procedures not yet standardized 
Additional Pointers from Poor 

THE BOILING-ouT procedure the 
editors quoted is a good one. There 
are a few additional pointers, how- 
ever, which might be mentioned. 

1:—The difference between the 
temperature of the water used for 
filling the unit and the temperature 
of the drum should be as small as 
possible, preferably less than 50 F; 
filling a cold boiler with hot water, 
or vice versa, will set up stresses 
due to differential expansion that 
may cause tube seat leakage or cause 
other damage. 

2:—Chemical concentrations two 
to three times the one part per thou- 
sand quoted are preferred; the low 
concentrations save a little money 
on chemicals, but the higher con- 
centrations will do a more thorough 
job and may prevent the need for 
boiling out a second time, with con- 
sequent labor charges and costly 
delay many times more expensive 
than the small savings in chemicals. 

3:—For the same reason, it is 
wise to boil out about 48 hr instead 
of 24. A pressure approximately half 
the normal operating pressure is a 
good value. 

4:—During the early stages of 
operation, the water level visibility 
is particularly important; therefore, 
if the gage glass is dirty after boiling 
out, clean it and repack it 

5:—The boiling out process should 
be entrusted only to trained opera- 
tors. When equipment is first fired 
up it is untried; meters, controls, 
and interlocks may not function 
properly; auxiliaries are subject to 
unexpected failure; operating pro- 
cedures are as yet unstandardized; 
and, in general, operation is less 
reliable and more hazardous than 
during the subsequent normal life 
of the unit. 
New York, N.Y. Hustace H. Poor 

More Details from Experience 
of H. D. Fisher 

THE REPLY to this question in June 
covers the ground adequately, but I 
should like to add a few details I 
have found useful. 

1:—It is an excellent idea to spec- 
ify that boiler tubes shall not be 
oiled inside, also that only lubricants 
which can be emulsified readily shall 
be used in any work on the interior 
of the boiler. Soft soap makes a 
good lubricant for expanders and 
proprietary compounds are also 
available. 

2:—Obtain from the boiler manu- 
facturer the water content of the 
boiler to operating level. 

3:—As recommended by the Edi- 
tor, consult your water treatment 
chemist and obtain a formula for the 
boiling out mixture. Anyway, get a 
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4: —Make a flattened conical sheet 
iron funnel with an elliptical mouth 
about 24 in. by 12 in. high and locate 
it with the axis of the cone horizontal 
and about at operating water level 
and pipe it up to the continuous 
blowdown connection to serve as a 
surface blow. Mark the level of the 
center line of the funnel on the 
water column. 

5:—Clean out everything loose in 
the boiler, wipe it out as well as 
possible and close it up. 

6: —Fill the boiler nearly to oper- 
ating level, dissolve the proper 
amount of chemicals in water in a 
drum and drain it into the boiler 
drum, through any convenient con- 
nection on top of the drum. 

Then, depending on whether the 
operation is to be a combined setting 
drying and boiling out, or a simple 
boiler out, procedures vary slightly. 

If the setting is to be dried out, 
the rate of heating will be governed 
by that and will be considerably 
slower. I have, as a rule, carried a 
low but gradually increasing fire for 
four or five days before generating 
any considerable amount of steam, 


regulating the fire by the rate of 
rise of temperature of the brickwork 
as indicated thermometers set in 
sleeves in the boiler wall. 

Once the pressure begins to rise 
it comes up rather quickly and a 
period of 24 to 36 hr boiling out at 
30 to 50 lb is usually ample. The 
surface blow should used every 
four hours or so until it blows clean. 
In this way quite a bit of froth and 
dirt, which would coat the drums 
and tubes when the boiler is drained, 
is disposed of. 

When the setting is properly dried 
out, allow it to cool sufficiently that 
its heat will not dry dirt onto the in- 
terior of the boiler when it is 
drained. Drain the boiler. Take off a 
manhole cover and such handhole 
covers as necessary to wash down 
the interior and flush the boiler out 
thoroughly. 

If you have had proper advice and 
a formula containing emulsifying and 
wetting agents the boiler should be 
clean. If amy traces of grease show 
on the plates, however, the process 
should be repeated, though in this 
case, as stated in Combustion Engi- 
neering, the pressure can be brought 
up in four to six hours and again 


"Yuh'd think them enJineers would allow fer a little heat loss here in the 
boiler room at least!" 
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held at 30 to 50 lb for 24 to 36 hr. 

If, however, the repairs have been 
to the boiler only and no new brick 
work has to be dried out, steam can 
be brought up promptly as just 

escribed for reboiling out. 

The points I would emphasize to 
make the job as easy as possible: 

1. Get a minimum of grease into the 
boiler. 

2. Get competent advice as to the 
chemicals best suited to your 
water conditions. 

3. Get rid of all the muck you can 
with the surface blow. 

4. Don’t let the dirt d ited on the 
boiler surfaces bake on while 
draining the boiler. 

New Haven 15, Conn. H. D. Fisner 
Green Adds Soap and Kerosene 

to the Soda Ash 

On How to boil-out a boiler, I am 
submitting the following procedure 
I have used for a number of years 
to advantage on 14 boilers here in 
Trona, Calif. These are B.&W. water- 
tube boilers, Stirling type, equipped 
with waterwalls and economizers; 
steam capacity of 150,000 to 200,000 
lb of steam per hour each. 

For this process, a chemical charge 
of 800 Ib of soda ash (% lb per bhp) 
and 100 gal kerosene (1 gal for each 
15 bhp) and 2 cases (96 bars) Fels 
Naphtha soap cut into 8 pieces (48 
bars per 700 bhp). Boil at 75 to 100 
psi for 36 hr. 

After the boiler comes off the line, 
let it cool down slowly until pres- 
sure is at zero, open blowdown 
valves and drain down to just below 
the manhole cover on the mud drum. 
Open drum and add chemical charge, 
fill mud drum with hot condensate 
to bottom of manhole, seal up mud 
drum and turn on the steam. As 
soon as all the air has been dispelled 
from the boiler drums and super- 
heater, close the vent valves. 

Now let the pressure in the boiler 
rise to around 75 psi. Then start the 
induced-draft fan to control the 
pressure in the boiler by operating 
the dampers. Watch the amperage 
on the LD. fan motor so that you 
won't pull an overload on the motor 
due to the cool air the fan is han- 
dling. About one-half the amount 
the fan usually handles. Every 3 hr, 
open the boiler drum and super- 
heater vent valves wide open for 5 
min to dispel the air that is in the 


water. 

After 14 to 16 hr, fill the boiler 
to % of a glass with hot condensate 
through the drum vent valve. Now 
the boiler should be starting to skim 
over through the economizer. Reg- 
ulate the level in the drum by the 
amount of blowdown through the 
economizer blowdown valve to main- 
tain % of a glass in the boiler at all 
times during the boiling-out period. 

After 18 to 20 hr of skimming 
over, shut the steam off the boiler 
and keep the induced-draft fan ruri- 
ning to cool the boiler down. When 
the pressure in the boiler drops to 
20-25 psi, open the drum blowdown 
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valves; and the water-wall blow- 
down valves should be opened at 
about 15 psi 

Allow the boiler to drain dry or 
until pressure reaches zero. Now 
open the steam drums and wash 
them out with hot condensate and 
then open the manhole cover on the 
mud-drum and wash that out also 
with hot condensate. Open a few 
handhole plates on both top and 
bottom water-wall headers (both 
sides) and wash the headers down 
with hot condensate. Now, after the 
boiler settings and drums cool down, 
you are ready to turbine the tubes 
and buff the drums, and be ready 
for the boiler inspector 

The boiling-out piping takes off a 
165-Ib steam line and connected to 
each end of the mud-drum through 
the regular top blowdown valve 
Bottom blowdown valve removed 
and blanked off also connected to 
the 3 bottom water-wall blowdown 
connections, the outside blowdown 
valve removed and blanked off. This 
way it gives you a good steam flow 
through all parts of the boiler 

The economizer skim-over line is 
connected to the blowdown valve 
and reduced down to a 1-in. line 
with a globe valve attached to same 
for good regulation, the economizer 
blowdown valve removed and line 
blanked off. 

I have used caustic soda and tri- 
sodium phosphate as a chemical 
charge for boiling out boilers but 
I've had better results from the fore- 
going solutions, also the men com- 
plained of burns and itching due to 
the caustic adhering to the drums. 
It also wore out the men’s clothing 
very fast. I still do not know why 
the Fels Naphtha soap and the kero- 
sene work so well together but the 
results are very good, a lot more so 
than the solution of tri-sodium phos- 
phate and kerosene, or caustic soda 
and soda ash 

I hope E.N.S. will give the above 
solution a try. I sincerely believe 
he will be amazed at the results, and 
I highly recommend it to all other 
engineers who have a lot of oil and 
grease getting into their boilers 
Trona, Calif Samuet R. Green 


Answer No. 464 


1S HIS SUBSTATION GROUND 
GOOD?—AND HOW CAN HE TELL? 


Tury map quite a bit of trouble 
with lightning last summer, reported 
A.D.A. in the June issue, and were 
advised to check their substation 
ground with an ohmmeter. The 
ground bus is connected to heavy 
cables that run out to the bed of a 
nearby creek 


For various reasons they did not 


make this test but now want to do 
so; but are not sure just how to do 


it. How can they determine whether 
a ground is good or not? 
Between what points should an 


ohmmeter be connected? 


Three Methods Available, says Kane 

Grounns should be tested at least 
once a year by one of three methods. 

a. The megger ground tester. 

b. The fuse procedure. 

c. The voltmeter-ammeter 
method. 

The megger ground instrument has 
been designed for this purpose and 
is the easiest and simplest, and gives 
direct readings in ohms. The manu- 
facturer provides an instruction book, 
which is comprehensive and gives 
complete information regarding the 
use of the instrument and how to 
hook it up. 

In the fuse application, a grounded 
a-c 110-v circuit should be pro- 
vided, with a 20-amp fuse placed in 
the ungrounded section of the cir- 
cuit, which is hooked to the ground 
being checked. If the fuse ruptures 
when the switch is energized the 
ground resistance should be within 
satisfactory limits, or 5 ohms or 
lower. 

The voltmeter-ammeter method is 
accurate, but slow. It is somewhat 
complicated, which more or less 
rules it out if a megger ground test 
set is available or can be obtained. 

Generally speaking, the resistance 
of grounds should not exceed 5 ohms. 
West Medford, Mass. A. B. Kane 


Use Voltmeter, Ammeter and 
Temporary Grounds, says Bookwalter 
To cueckx his station ground, a 
special instrument is available for 
this purpose, but A.D.A. can check 
it by using an a-c voltmeter, a-c 
ammeter, and a source of low volt- 


Fig. |. Bookwalter's diagram shaving how 
to locate auxiliary or temporary grounds to 
test permanent grou 
age ungrounded a-c, as shown in 
Fig. 1, as follows 
A is the permanent ground. B and 
C are temporary grounds consisting 
of short pieces of pipe or rod. Dis- 
tance D should be at least 15 ft. 
Hook up the transformer, meters, 


and grounds as shown in Fig. 2. 

Take voltage and current readings 
for each of the three conditions. 
Voltage and temporary grounds or 
both may be varied to give usable 
readings with the meters available. 
Solve for resistance in ohms of each 
of the three set-ups as follows: 


Van 
R. = 
Vv. 
R.. 
Rs. 
le 


The resistance of the permanent 
pone is then determined as fol- 
ows: 


R. 


© 


PERMANENT 
AUKIUARY GROUNDS 
Fig. 3. Here is a simpler hook-up, but not 
quite so accurate, says Bookwalter 


Another method, which is some- 
what simpler but not quite so re- 
liable as the above, is shown in Fig. 
3. In this case, resistance to ground 


I 

In both methods the voltage source 
must be ungrounded. Also, d-c 
should not be used, as it will give 
misleading results due to the effects 
of electrolysis. The ground should 
be disconnected from the system 
while testing. 
Middletown, Ohio 
Rosert L. BooKwALtTer 


Comments by von Dannenberg 

Vatue of the resistance of a 
ground must be measured in rela- 
tion to certain reference stations. 
There are available, in practical 
form, so-called “bridge” devices 
which will give the information re- 
quired, without calculation. Con- 
cerns selling lightning arresters will 
give this information. Among these 
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+ voltmeter and ammeter in each of 


Fig. 2. Bookwalter's diagram sh 
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“EXPERT ADVICE” 


SHOULD YOU 


FOLLOW ? 


With a host of water conditioning 


“specialists” ready to step in and “solve” , 


your water problems, the job of picking 


the service best suited for your needs 


isn’t easy. But when you make your selection, 


consider carefully these three vital factors 


for successful, economical plant operation: 


e A service based on a sound engineering 


background 


e A service with a proven record 


© A service backed by ample engineering 


facilities 


Let’s discuss it! 


W. HH. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: 
BETZ Laboratories Limited, Montreal 1. 


ROMER WATER CONDITIONING © COOLING WATER CONDITIONING + INDUSTRIAL WASTE TREATMENT 
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are the Borden ground tester sold 
through many local manufacturers 
and quite inexpensive 
To answer the question more spe- 
cifically, the type of installation, in- 
cluding its equipment, must be 
known and it can be stated at once 
there must never be less than two 
separate grounds or grounding 
groups, and preferably more than 
two groups. This will make possible 
the temporary disconnection of one 
ground connection at a time for test- 
ing purposes, without completely 
isolating from ground the equipment 
being protected 
The questioner states ° quite 
a bit of trouble " without further 
detail, so it might be assumed equip- 
ment was damaged 
Using an ohmmeter or similar 
device, it is necessary first to add 
additional test ground points using 
driven pipe or rod, as in the diagram 
Fig. 4 and then disconnect the 
ground point or group under test 
from all its apparatus or station con- 
nections 
Referring to Fig. 4, G is the ground 
to be tested while t, and t, are the 
auxiliary test points for determining, 
through measurement, the value of 
the resistance of G to ground. With 
an ohmmeter or other equipment, 
then measure three sets of resistance 
values as follows 
From t, to G, calling it “a” 
From t, to G, calling it “b” 
From t, to t,, calling it “c” 
Inserting the values of a, b and c, 
obtained by test, in the formula 
a+b—e 
G 
we get the value desired. The test 
is so simple it can be made faster 
than described. Use a-c or varying 
d =< 
Just what value G should be can- 
not be stated definitely; but experi- 
ence indicates values of less than 10 
ohms and if possible, less than that; 
values of the order of 1 and 2 ohms 


Fig. 4. Diagram by von Dannenberg show- 
ing use of ausiliary grounds for testing 


are desirable This detail is not a 
simple one and must be coordinated 
with the features of the equipment 


being protected in their electrical 
characteristics 
Ground points should cover a 


wider area and copper weld rods 
driven at intervals of 25 ft to a 
depth of 10 ft or more will aid in 
reducing the total ground resistance 
The expense of lowering the ground 
connection resistance by installing 
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more points, plus the interconnect- 
ing system, is so low compared to 
cost of apparatus failure and loss of 
revenue through interruption of 
service, plus public relations, that 
it will more than pay dividends from 
every standpoint. 

The questioner is referred to very 
comprehensive information on the 
subject of grounding, installing and 
maintaining it, published by light- 
ning arrester manufacturers and by 
the Superintendent of Documents, 
Washington, D. C. 

Brooklyn, N. Y. 
C. O. vow DANNENBERG 


Answer Ne. 465 
HOW CAN SOLDER BE COLORED 
SAME AS METAL USED ON? 


Some tre aco we published a 
little article telling what chemicals 
to put in solder to give it the same 
color as copper or brass. F. J. M. 
said he had had a clipping of it, 
but lost it. Now he needs to have 
this information again. Could we 
find it for him or can Q & A readers 
give any information on it? 

Editor's note:—Yes, we have some infor- 
mation on it, also a comment from a reader. 

THERE ARE various ways in which 
solder can be made that will have 
colors similar to the metals they are 
used with. 

When brass articles are soft-sol- 
dered, the white color of the solder 
contrasts unpleasantly with the brass. 
If this is objected to, the soldered 
part can be colored yellow in the 
following manner. 

Dissolve 10 parts of copper sul- 
phate in 35 parts of water. Stir with 
a clean iron wire and apply the solu- 
tion to the solder. This gives the 
part the appearance of copper. 

To produce the yellow color, paint 
the part with a mixture consisting 
of one part of a solution of equal 
parts of zine and water (one part 
each), and two parts of a solution 
of 10 to 35 parts respectively of 
copper sulphate and water and rub 
on with a zine rod. The resulting 
yellow color can, if desired be im- 
proved by careful polishing. 

Note that this is only a method 
for coloring solder. If you want a 
solder which will have the color of 
the copper which you desire, you 
can make a good copper solder as 
follows: 

The most commonly employed cop- 
per solder can be made up of five 
parts of copper and one part of lead. 

By increasing the quantity of lead, 
the fusibility of the solder is in- 
creased, but the mixture departs 
from the color and the toughness of 
the copper 

For red copper, use three parts of 
copper and one part of zinc. 

Freyberg Alse Recommends 
Copper Sulphote 

Waar F. J. M. is looking for is the 
fact that blue vitriol, properly ap- 
plied, will cause a thin film of copper 
to be deposited on the solder used 
POWER ENGINEERING—Ct 
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to make the joint. All the flux used 
in the soldering must be removed 
from the solder and the copper. Then 
blue vitriol is applied so that it 
touches the copper next to the sol- 
der, and the copper deposit appears 
on the solder. 
Though sometimes successful, it is 
risky to apply a second coating of 
the blue vitriol, and with a third 
application in the hope of making the 
copper deposit heavier, the solder 
will surely turn black. 
This is an old method used by 
sheet-metal men. They used to say 
that the copper coating deposited 
with one application would endure 
until the bill was paid. The dark 
oxide of the solder will show through 
in a short time. 
Copper or brass work which must 
be free from showing solder should 
be brazed. If soldered, it should be 
done in the inner or reverse side 
so that only that portion which may 
have sweated through need be re- 
moved by scraping and sandpaper. 
F. J. M. may need to know that 
“blue vitriol” is hydrous copper sul- 
phate. 
Pleasantville, New York 


Ricwarp H. Freyserc 


LETTERS TO THE EDITORS 
(Continued from page 53) 


essentially to the auto-transformer 
and not to the main bank where its 
effect creates an undesirable ele- 
ment. In the past, attempts were 
made when some one-phase 115 volt 
capacity was required from a 3- 
phase 230 volt bank to tap the cen- 
ter point of one winding as shown 
in Fig. 2. Such an arrangement re- 
sulted in bad operation with appre- 
ciable 3-phase and one-phase load 
on the bank. 

The discussion of simultaneous 
one-phase and 3-phase loads has 
been most thoroughly reviewed in 


[ 


Fig. 2 


past issues of Power Plant Engi- 
neering and most completely in an 
article in the General Electric Re- 
view, October 1934 by M. F. Beavers. 

It should always be borne in mind 
that a one-phase load fed from a 3- 
phase bank even if completely one- 
phase, results on the high voltage 
side of a 2/3, 1/2 and 1/3 current 
division. 


Brooklyn, N. Y. 
C. O. von DANNENBERG 
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The Cities Service 
Industrial Heat Prover 


This remarkable instrument is an exhaust gas analyzer, 
designed for use on industrial furnaces regardless of size 
or type. It is provided with three scales; one shows per cent 
of oxygen, another percentage of combustibles present and 
measured in the flue gas sample, and the third scale reg- 
isters flue gas temperature. 


TY 


FIREO Boake 


A fuel analysis taken at this important checking 
point —during a free demonstration —has led to in- 
creases in energy output as high as 15%. The Heat 
Prover indicates the type of adjustments necessary 
to get maximum combustion efficiency. 


FREE— Cries SERVICE Ou. COMPANY 
THIS Sixty Wall Tower, Room 659 
HELPFUL New York 5, N. Y. 


soomer Please send me without obligation 


your new booklet entitled, “Com- 
bustion Control for Industry” 


- 
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Operation POWER FACTOR 


A new approach to an old subject. Maybe you know all about power factor, 
what it does when it is low and what you can do about it. Even so, maybe 
this will help you explain it to the Old Man so that he will OK your plea for 
a few synchronous motors strategically located to improve your power factor 


By D. G. MAXWELL Engineering Department, Electric Machinery Mfg. Co., Minneapolis, Minn. 


HE AMBITIOUS junior engi- 

neer, trying to make good in a 
hurry, burst into his chief with, 
“Here are seven points we must 
check in our plant to see if we can 
improve power factor and take care 
of the VP’s order to cut our pro- 
duction costs. 

“Yes”, said the chief, not too in- 
terested, “I've heard all about the 
froth on the beer story, the horse 
pulling the old-fashioned horse car, 
and the gremlin Mr. Lowe P. Eff, 
and I know exactly what power fac- 
tor is.” 

“Good”, interrupted the junior, 
sensing the brush-off and not wish- 
ing to see his ambitiens whisked 
away so easily, “then you will really 
be interested in seeing what I have 
to show you. Look at the increase in 
the use of motors per production 
worker in factories—such as ours. 


“The picture of the overall in- 
crease in industry becomes more 
amazing if we consider there are 
now about 12,000,000 factory pro- 
duction workers,” continued our am- 
bitious friend. “Also by far the 
major part of this vast number of 
motors used is made up of the gen- 
eral-purpose type of motor—the in- 
duction motor. And,” he said, with- 
holding the doubt from his voice, 
“since you know all about power 
factor you are aware that this type 
of motor is the most prevalent cause 
of low power factor conditions.” 

The old man’s lack of interest be- 
= to disappear as he digested these 

gures of horsepower used and his 
previous knowledge of how low 
power factor increased power bills 
and reduced plant efficiency. “What 
are those points to investigate in im- 
proving power factor?” 


INCREASE OF HORSEPOWER USED PER FACTORY WORKER 
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@ ESTIMATES FROM 2OTH CENTURY FUND REPORT 
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Increase of horsepower used per factory worker 


August 


19SO0—POWER ENGINEERING—Chicago 


His young assistant warmed up to 
his opportunity and began pouring 
out the data. 

Port 1 

“The first thing to realize is that 
power companies must impose pen- 
alties for low power factor since 
this condition overloads their gen- 
erators and lines and causes lower 
voltage regulation. Someone must 
pay for this waste—whether it is 
avoidable or otherwise. The power 
company’s kilowatt-hour meter reg- 
isters the energy, for which the bill- 
ing is made for power consumed by 
the loads in our plants. In addition 
to the kilowatt-hour charge, the 
majority of power companies hive 
also incorporated penalties for low 
power factor, or incentives for high 
power factor in their rates. We must 
see if we are paying penalties need- 
lessly or are passing up our share 
of reduction in rates.” 

“We paid a penalty of $520.00 on 
last month’s power bill,” the chief 
recalled bitterly. 


Port 2 

“That brings us to the next point 
—How is our plant power factor de- 
termined for power billing purposes? 
Here are four of the most common: 

(1) Power Factor meter—indicat- 

ing or recording. 

(2) Ammeter, voltmeter, 

meter method. 

(3) Kvar meter and watthour 

meter. 

(4) Reactive kvar meter and 

watthour meter. 

The old man checked the con- 
tract file and found that the power 
company a recording power 
factor meter and that billing was 

on power factor at the time of 
maximum demand which was simul- 
taneously recorded on a graphic 
watthour meter. 

“But where is it measured?” 

“We buy power at 6600 v and step 
it down through a bank of trans- 
formers to 2200 v. The metering is 
done on the low side of the trans- 
formers.” 

“Now we're getting places,” said 
the assistant. “You see we are pay- 
ing for the excitation current in the 
bank of transformers. Perhaps it 
would be cheaper to supply mag- 
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TURBINE SANDBLASTING, 


Allis-Chalmers 


BEFORE Silica Removal 
Service 


57 Boiler shutdowns in 33 months 
with 834 boiler hours of unscheduled 
outage. 


Allis-Chalmers 
Boiler Feedwater 
Service Installed 


AFTE 


Boilers and turbines operate 14 
months between scheduled cleanings! 


133 Tubes replaced. 29 Tubes welded. 


No boiler tube failures! 


Turbines sandblasted every 4 months. 


No turbine sandblasting! 


Power Production down 50% before 


Rated power capacity is maintained! 


ACTUAL 
CASE! 


each cleaning. 


— REDUCTION IN BOILER FEED- 
WATER with Allis-Chalmers chemi- 
cals and treatment produced these star- 
tling power plant economies at the 
Southern Advance Bag & Paper com- 
pany, Hodge, Louisiana. 

One of the leading manufacturers of 
paper bags in the south, this company 
has a daily steam production average of 
9,350,000 Ibs from 10 boilers serving 
5 turbines generating 12,000 kw, a 
number of turbine-driven auxiliaries, 
and turbines operating paper machines. 

Raw water analyses taken over a pe- 
riod of three years at Southern Advance 
show a silica reduction of 94% due to 
the use of Allis-Chalmers chemicals. 


You can get similar results from A-C 
water conditioning service, chemicals 
and equipment. 

Whatever your industry — paper, 
petroleum, food, steel — you'll get 
prompt, convincing results with Allis- 
Chalmers water conditioning service. 
An expert representative is available, 
ready to recommend proper chemicals 
or help select the right process for your 
power plant requirements. 

Get in touch with him today at your 
Allis-Chalmers Office for complete in- 
formation, 


Water Conditioning 


EQUIPMENT CHEMICALS SERVICE 
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netizing current, at our own plant-— 
we would also reduce transformer 
losses in this way, and cut down on 
required capacity. Another item— 
one which has to do with our plant 
expansion——perhaps we should in- 
stall two additional banks of lower 
capacity than the one big bank we 
had planned.” 

“So far you have told me nothing,” 
the chief said, once again feeling 
low power factor was an evil of his 
plant for which no one had a cure. 

3 

“Yes, and there is more we must 
find out before we can figure the 
proper method to improve our plant 
power factor. What are the varia- 
tions in load and power factor? Is 
the lowest power Geter at average 
or peak load? If the lowest power 
factor occurs at light loads it indi- 
cates that there may be a possibility 
of rearranging our loading to keep 
our induction motors more nearly 
loaded. If power factor is lowest 
when all induction motors are on the 
line and fully loaded-——perhaps we 
can use synchronous motors or 
capacitors.” 

“I don't know” the chief replied, 
“but the charts from the recording 
power factor meter and the graphic 
watthour meter for years are still 
on file. Suppose you do some check- 
ing for me and let me know just 
what is the situation that is re- 
sponsible for our lowest power fac- 
tor reading.” 

One week later the chief's assis- 
tant walked in and said, “Well boss, 


here are the statistics on the power 
factor condition in our plant 
“Good,” said his boss, somewhat 


more enthusiastically than at the be- 
ginning of the previous meeting. 

“Our lowest power factor reading 
of the month has for several months 
been hovering about 70 per cent. 
This condition appears during the 
morning when many of our main 
machines are running lightly 
loaded.” 

“But our billing is based on our 
power factor at maximum demand. 
How can improving our power fac- 
tor help us if our lowest power fac- 
tor occurs at light loads?” 

“I also checked the loading of the 
motors during the whole of the past 
week. I find that even during our 
busiest time in the afternoon many 
of our motors are running partly 
loaded. Therefore our plant power 
factor is always lower than it needs 
to be. The motors are too big for 
their job. The equipment they drive 
is overloaded and the motors are still 
only partly loaded.” 

Port 4 

“Well, what do you 
queried the chief 

“There are a number of power 
factor correcting devices. A capaci- 
tor is a static device which can be 
located near the motor load and pro- 
vides locally the magnetizing cur- 
rent. This eliminates the need of 
drawing magnetizing current from 
the power company and relieves the 


suggest?” 


A 


feeders for more watts load. If the 
load consists largely of groups of 
small induction motors, and if over- 
motoring has been avoided, it is 
probable that capacitors will be the 
most economical type of power fac- 
tor correction. A synchronous con- 
denser is a rotating device which 
serves the same purpose as a static 
capacitor. It has essentially the same 
construction as a synchronous motor. 
However the shaft and bearing 
requirements are different, since the 
machine does not deliver power from 
its shaft. In addition to power factor 
correction a synchronous condenser 
reduces voltage fluctuations on the 
system to which it is connected. 
Such machines are generally used 
on large eo er systems for the regu- 
lation of voltage at the receiving 
stations. A synchronous motor does 
the double duty of improving power 
factor while it drives a load. This 
type represents the corrective device 
we should use in our plant.” 

“But you say we already have 
more motors than we need.” 

“Not more motors, but in some 
places, bigger ones than we need,” 
the assistant corrected. “And I had 
in mind, suggesting some rearrang- 
ing. With our plant expansion, we 
will need additional motors. 

Port 5 

“Synchronous motors are suitable 
for practically all drives. Our 
crushers and compressors are ‘nat- 
urals’ for synchronous motor drives. 
And there are other drives where 
synchronous motors are advanta- 
geous—pumps, fans, blowers, motor- 
generator sets, beaters, jordans, 
chippers and line drives.” 

Pont 6 

“How is this synchronous motor 
different from the induction motors 
we now have in our plants?” 

The younger man tackled this 
question with enthusiasm, “Like the 
induction motor, the stator windings 
of the synchronous motor are ener- 
gized from the a-c power supply. 
Unlike the induction motor how- 
ever, the rotor of the synchronous 
motor is also energized. The rotor 
instead of having a smooth cylin- 
drical shape like the induction motor 
rotor, has an even number of pro- 
jecting field poles each wound with 
a coil. These field poles are excited 
by direct current. 

“This excited rotor is the main 
difference in construction, and gives 
the big difference in operation. Hav- 
ing its own basic source of excita- 
tion the synchronous motor unlike 
the induction motor, does not require 
magnetism from the a-c power line. 
Furthermore, when ‘over-excited,’ 
the synchronous motor supplies an 
excess magnetism which helps 
handle the magnetization require- 
ments of induction motors. 

“Synchronous motors are inher- 
ently simple, compact and efficient.” 

Port 7 
“What about the cost of these 


synchronous motors?” 
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“In the cost we must con- 
sider po investment, the 
cost of operation and the returns 
from synchronous motors. Concern- 
ing the original investment synchro- 
nous motors cost more only in the 
smaller horse-power sizes at high 
speeds. Slow-speed, and large high- 
speed synchronous motors actually 
cost less than induction motors. Syn- 
chronous motors cost less to operat2 
since they are more efficient and 
their simplicity leads to reduced 
maintenace costs. 

“Next consider the returns we 
might get from synchronous motors. 
There will be reduced power billings 
from improved power factor. There 
will also be released capacity, since 
some of the magnetization required 
will be supplied on the spot. There 
will be reduced line losses due to 
less heating through less magneti- 
zation current in the lines. This re- 
sults too in less line drop and better 
voltage regulation. 

“So at the time of our plant expan- 
sion we should consider buying some 
synchronous motors to supply mag- 
netization current as well as drive 
some load and rearranging our pres- 
ent induction motors so that they 
will be more fully loaded and oper- 
ate on improved power factor.” 

“Sounds good to me,” said the 
chief, “but keep your figures handy, 
I intend to call on you for help when 
I discuss this with the Old Man.” 


WASHINGTON WATER POWER CO. 
WINS COFFIN AWARD 

THe WasHincton Water Power 
Co., Spokane, Wash., was presented 
the General Electric Company's 
Charles A. Coffin award for out- 
standing achievement during 1949, 
at the Edison Electric Institute’s an- 
nual convention held recently in 
Atlantic City. 

The Coffin award, the electrical in- 
dustry’s highest honor to a private- 
ly-owned electric utility, was pre- 
sented to Kinsey M. Robinson, presi- 
dent of the Washington Water Power 
Company, by Ralph J. Cordiner, ex- 
ecutive vice president of General 
Electric. The utility was selected by 
a committee appointed by the E.E.L., 
which considered 34 companies nom- 
inated to receive the honor. 

In winning the Coffin award this 
year, Washington Water Power Com- 
pany became the first company in the 
28-year history of the award to be 
honored for the second time, having 
previously won the award in 1940. 

Announcing the award winner, 
Elmer L. Lindseth, president of the 
E.E.L, stated that the Washington 
Water Power Company was selected 
for the honor on the basis of its 
“well-conceived and superbly-ex- 
ecuted ‘Better Service Program,’ and 
for its highly-successful efforts to 
win new friends in the area it 
serves.” 
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We know it’s no fun 


to wait for 
a BOILE 


WICKES JENGINEERS appreciate the 
importance of hurrying up your boiler 
specifications, drawings, fabrication, 

installation and service. 


When you are planning the installation of a new 


steam generator, you naturally want service in a 
hurry ... right from the time the first drawings 
are made ‘til the day you raise steam pressure. 


You get service from Wickes before the sale and 
after the installation. We're big enough to engineer 
the kind of job you need and give you the kind of 
service you want. 


From the standpoint of boiler efficiency, too, it pays 
to call on Wickes. In fact, Wickes has been design- 
ing and building good, dependable, boilers since 
1854. 
"7 


Write or phone your nearest Wickes representative 
THE WICKES BOILER CO. 
SAGINAW, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 


or get in touch with our engineers here in Saginaw. 


; 4 * Houston * Indianapolis * Los Angeles * Milwavkee * 
New York City Pitttbergh © Saginaw Sen Froncice * field * Seattle * St. Lovis * Tulsa * Mexico City * Buenos 
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Atomic Energy's 


Place in Your Plans for the Future 


An accurate and authentic explanation of the present state of atomic 

energy development with respect to its use for power development 

as presented by the Vice President in Charge of Engineering of 
G. E. in the General Electric Review 


By HARRY A. WINNE 


ERE are a few fundamental facts 
that may help in gaining a little 
better picture of how atomic energy 
may possibly, or even probably, 
enter into the future of the electric- 
power industry 
Unfortunately, there seems to be 
no possibility of direct conversion 
from the splitting atom to electric 
power. The usable energy released 
in an atomic pile is in the form of 
heat. Just as the heat generated 
in the combustion space in an oil- 
fired boiler is carried away by the 
steam, so the heat released in an 
atomic pile must be carried away 
by a heat-transfer medium, such as 
a gas or a liquid 
It is not practical to generate steam 
within the pile itself, for two main 
reasons. First, the steam leaving the 
pile would be radioactive, and con- 
sequently the turbine, condenser, 
and all piping would need heavy 
shielding. Second, fluctuations in the 
water level would disturb the nu- 
clear equilibrium within the pile, in- 


troducing a very difficult control 
problem 
The power pile which General 


Electric is designing will use a low- 
melting-point liquid metal as_ the 
primary heat-transfer medium. This 
liquid metal will be pumped through 
the pile, absorbing the heat gener- 
ated and carrying it to a heat ex- 
changer. All this part of the equip- 
ment will be very radioactive and 
must be heavily shielded. In the heat 
exchanger, water will pick up the 
heat, producing steam to supply a 
turbine. The steam piping and tur- 
bine will need no shielding 

For a better understanding of the 
situation, it is necessary to consider 
also some facts about the atomic pile 
itself. When an atom of U-235 is hit 
by, and absorbs, a sub-atomic par- 
ticle called a neutron, it splits into 
two parts, releasing a lot of energy, 
and—this is most important—spills 
out two or three other neutrons, 
which then are ready to contact 
other atoms of U-235 and thus keep 
the chain reaction going. Now, less 
than one percent of natural uranium 
bears the magic U-235 label, so if 
we use natural uranium as a fuel 
the active part of the pile must be 
physically large 

If we use concentrated U-235, ex- 
tracted from natural uranium, or one 


of the artificial elements, such as 
plutonium, or U-233, which can be 
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produced in an atomic pile, then the 
active part of the pile can be made 
much smaller, and the factor which 
determines the physical size is the 
necessity for providing enough heat- 
transfer surface. 

But regardless of how small we 
make the active part of the pile or 
reactor, it must be surrounded on all 
sides by a shield to protect personnel 
from deadly radioactivity. This shield 
must be thick and heavy—the equiv- 
alent of, say, five to ten feet of 
concrete. Incidentally, the intense 
and long-persistent radioactivity of 
the pile structure after it has been 
in operation introduces a lot of prob- 
lems in maintenance. However, in 
our operations at Hanford we have 
found that these problems are not 
insuperable. 

The heat output rate of a pile can 
be controlled quite easily and simply. 
As stated earlier, an atmosphere of 
neutrons is necessary to keep the 
chain reaction going, just as an 
atmosphere of oxygen is required to 
keep a coal or oil fire burning. Now 
it so happens that there are certain 
elements, of which boron is one, 
which have a great affinity for 
neutrons, but which simply absorb 
them and don't release any others. 
So, in the piles at Hanford there are 
a lot of boron-coated steel rods 
which can be moved into or out of 
the pile by remote control. To lower 
the power output, the operator 
simply pushes a button which causes 
a rod to move farther into the pile, 
so it eats up more neutrons, leaving 
fewer available for the chain reac- 
tion, and the power output drops. It 
really is simpler than controlling an 
oil-fired boiler 

Yes, control is easy, but there are 
still a lot of technical problems to 
be solved in building a power-pro- 
ducing pile to operate at the high 
temperature necessary for good ef- 
ficiency. 

These problems are being attacked 
in a number of places, including the 
Knolls Atomic Power Laboratory 
which General Electric is operating 
for the Government at Schenectady. 
This is a $25,000,000 facility, staffed 
by about 1400 people, of whom 250 
are technical 

The power pile which General 
Electric expects to construct near 
Schenectady, for the A.E.C.. was 
originally intended to be a small 
developmental land power plant. 


st, 1950—POWER ENGINEERING—Chicago, 


Now, however, in order to imple- 
ment the present thinking of the 
Atomic Energy Commission as to 
the importance of military develop- 
ments, this is being designed as a 
prototype of a naval-ship power 
plant. As had been expected, the 
Company's experience in operating 
Hanford is proving very helpful in 
the developmental work on the 
power pile. 

I am certain that our technical 
problems will be solved. If that 
statement is taken at full face value, 
then probably at least four major 
uestions arise in mind. First, is 
ere enough atomic fuel; second, 
how many dollars; third, when; 
fourth, how much government con- 
trol? Let’s consider these briefly. 


I believe we shall have an ade- 
quate atomic-fuel supply in the 
long-term future. Uranium is a 
fairly abundant element. Although 
presently known concentrated de- 
posits are few, methods are being 
developed for working the low-grade 
ores. True, the fissionable U-235 
constitutes only 1/140 of natural 
uranium, but here is where breeding 
and conversion come in. 


As mentioned earlier, when a 
U-235 atom grabs a neutron and 
spilts, it releases from two to three 
more neutrons. Now only one of 
these is needed to split another 
U-235 atom and thus keep the chain 
reaction going. The remaining one 
or two can go wandering around in 
the pile looking for other playmates. 
If one lands on an atom of U-235, 
the much more abundant kind of 
natural uranium, an atom of pluto- 
nium is produced, and plutonium is 
a fine atomic fuel. So we have used 
up one atom of fuel, released its 
energy, but have in addition a new 
atom of fuel. 


In the piles at Hanford we are do- 
ing just about this, but we believe 
it is possible to build a pile which 
will be a real breeder and, on the 
average, use more than one of the 
extra neutrons for new fuel produc- 
tion. If we can do this we shall gen- 
erate power and end up with more 
atomic fuel in the pile than we had 
at the start. Furthermore, the much 
more abundant element thorium can 
be converted to fissionable material 
in the same way. So I think we can 
have plenty of fuel. Consider also 
that the energy from one pound of 
fissionable material is equal to that 
from burning about 2% million 
pounds of coal. 


Now we come to cost, and this 
item we know but little about. A 
recent A.E.C. paper states that the 
average cost of presently planned 
experimental reactors is something 
over $10,000 per equivalent electri- 
cal kilowatt output. Not exactly 
cheap! But that should not discour- 
age us. Fifty years ago the theory 
of the gas turbine was known just 
as the theory of the reactor is today. 
But suppose the building of a 
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Supporting 6530 Ibs. of piping 
through 7%” of vertical travel 


Temperature, 1050 F.: pressure, 1500 psi. 


Bored and turned chrome molybdenum alloy stee! pipe, 


14” 0.0. and 2” wall thickness 


‘Maximum travel: 7%" vertically, horizontally 
Maximum hanger load: 16,000 Ibs. (2 vertical travel), 


ONLY a Grinnell Constant-Support Hanger 
solves this problem easily, practically 


Provides constant support to piping subject to ver- 
tical movement — in all hot and cold positions. 
Maintains full safety factor in supporting high 
temperature, high pressure piping. Non-resonant 
and energy absorbing. Mass-produced from stand- 
ard precision parts. Individually calibrated for 
each installation. Load-adjustment features incor- 
porated into design. Models to meet entire range 


PIPING “ 


of load-travel specifications. 
Minimum headroom required. 

Believing that a good piping job is too important 
to be jeopardized by improvised or inadequate pipe 
hangers, Grinnell has developed a complete line of 
stock hangers and supports for every piping need 
from a simple water pipe to a high pressure, high 
temperature steam line. Write for Catalog 10-D. 


GRINNELL 
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power-producing gas turbine at that 
time had been a command perform- 
ance, like the development of the 
atomic bomb. I imagine the buckets 
and combustion chambers might 
have been made of platinum! What 
do you think the cost per kilowatt 
of such a unit would have been? 
And that's about where we are to- 
day in the atomic-power field. 

And now, when? In my opinion, 
a long time—twenty to forty years 
peouee before atomic energy can 
wave any effect on our electric- 
power industry. Developmental 
»ower-producing piles probably will 
” operating within three to five 
years—-we hope to have a ship-pro- 
pulsion prototype going by that time 

but the bigger piles will come 
more slowly, and the real time-de- 
termining factor will be economic. 
Tremendous governmental expendi- 
tures can accelerate remarkably the 
development of a gadget such as an 
atomic bomb, or a developmental 
power plant, but I think we cannot 
greatly collapse the time cycle for 
the economic development of such a 
fundamental phase of an industry. 
Let's think of the gas turbine again. 
Would millions of dollars expended 
in development fifty years ago have 
made it economical within a few 
years’? I think not 

Fifty years ago the needed knowl- 
edge of materials and fabrication 
was not available. More than that, 
the tools to develop this knowledge 
were not in existence. No industrial 
x-rays, no spectrographs, no arc 


welding, no stainless steels, no elec- 
tric furnaces. Some of the metallic 
alloying elements we use today had 
not even been discovered. 

What new tools and new knowl- 
edge do we need in order to build 
economical atomic-power plants? I 
don’t know, but I am willing to bet 
that our engineers and scientists will 
find out in the decades to come! 

Well, let’s assume it is, say 1975, 
and that we can build and operate 
atomic-power plants at competitive 
costs. Can these be free from rigid 
government control? I think so! 

Under present conditions, with 
practically all of the country’s pro- 
duction of fissionable material going 
into bombs, and with such emphasis 
on secrecy, it is obvious that the 
government will retain complete 
control of all reactors. Even so, it 
could sell to utility companies any 
electricity generated, or even steam, 
or heat in some other form. 

But I cannot conceive that present 
conditions will continue for very 
many years. There must be a limit 
to the useful size of a bomb stock- 
pile. Our potential enemies will, in 
time, probably know as much about 
atomic energy as we do—possibly 
more! So the need for secrecy should 
disappear. 

When atomic bombs become as 
common and widely spread as T.N:T. 
and other munitions, I see little 
chance for effective international 
control of atomic energy. If we are 
smart enough to find a means for 
preventing all war, then interna- 


Regimentation Comes to the Fish Pond 


OR MANY years attempts have 
been made and in some cases 
with considerable success, to herd 
groups of people along predeter- 
mined lines. The Iron Curtain set 
up by Russia gives complete proof 
of the power required to keep the 
sheep in line. If such herding of 
articulate Homo sapiens can be ac- 
complished, what chance do the poor 
fish have 
Through electronic research a 
new device has been developed 
called a Shock Stick or electric wall, 
which effectively controls the move- 
ment of fish in well-defined chan- 
nels. An electronic generator, de- 
veloped jointly by Henry T. Burkey 
and the Westinghouse Electric Cor- 
poration, together with a screen 
electrode, produces a special wave 
form which charges the water area 
around the screen 
Water and debris easily pass 
through the screen but, when the 
fish hit the charged area, they re- 
ceive a series of mild, harmless 
shocks which turn them away in- 
stantly. By this method of control 
large quantities of fish are saved 
from destruction, and maintenance 
of equipment, using water power, is 
reduced 
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So, in the reasonably near future, 
I visualize the opportunity for the 
government to discontinue entirely, 
or nearly so, its operation in this 
field, allowing private industry to 
forge ahead. I cannot forecast 
whether our government will wish 
to take advantage of this opportun- 
ity. 

On the whole, for the long pull, I 
am optimistic about atomic energy 
in the power field. Today, and for a 
good many years to come, it need 
not be considered as a competitor of 
coal and oil. But utility executives 
should not forget it. They, and es- 
pecially some of their engineers, 
should, insofar as possible, keep in- 
formed on progress in this field so 
that, at all times, they can give due 
consideration to this new source of 
energy. In my opinion the develop- 
ment will be evolutionary, rather 
than revolutionary, and atomic 
energy will only supplement and 
not supplant coal and oil as fuels. 


A MACHINE said to be the most 
precise known to engineering science 
has been built for the purpose of 
cutting diffraction gratings. The new 
machine can cut 30,000 equidistant 
lines per inch on glass coated with 
aluminum, and is capable of produc- 
ing gratings up to six inches long 
in three days. If it were possible to 
cut lines on paper, this machine 
could cut 25 straight lines equidistant 
to .001 of .001-inch on the straight 
edge of a piece of cigarette paper.— 
Ohmite News. 


This Electric Fish Screen installed on the Truckee River in Nevade turns fish away from the 
Abbey Irrigation Canal at Reno. Similar applications prevent the loss of valuable fish in 
hydroelectric plants 
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Introduction te Atomic Phy 
Oldenberg. First Edition; 6%, 
366 pages; cloth; illustrated; published by 
the McGraw-Hill Book Co., W. 42nd 
St.. New York, 1949 

The title of this book is an excellent 
description of what this book really is. 
It is an introduction. Most recent books 
on atomic physics begin almost immedi- 
ately with a consideration of nuclear 
forces and the structure of the nucleus. 
This book begins not with the nucleus 
but with atomic theory itself. The first 
chapters are concerned with the structural 
matter as reveaied in chemistry. These 
chapters discuss the existence of the ele- 
ments, the existence of atoms, the quan- 
titative analysis of gases by volume, val- 
ence, atomic and molecular weights, the 
kinetic theory of gases, and material deal- 
ing with the masses and sizes of the 
atoms 

From there the book goes on to discuss 
the structure of electricity- that is, the 
evidence showing the existence of the elec- 
tron. It describes Millikan’s experiments, 
Richardson's equation and saturation cur- 
rent and space charge current in vacuum 
tubes. Next the book goes on to discuss 
the structure of light and the electronic 
structure of the atoms. This naturally in- 
volves the theory of spectra and the re- 
lations of the theory of spectra to the 
periodic table of the elements. 

Only in Part VI do we come to the sub- 
ject of nuclear structure. Part VI con- 


seco! 
Radioactivity; third, Artificial Transmute- 
tion and Radioactivity; fourth, Applica- 
tions; and fifth, Cosmic Rays. Among the 
applications is the uranium —~ and 

¢ uranium pile. Finally, in Chapter VII, 
there is a  —aeeeanans ion of the ave Na- 
ture of Matte: 

This book “se intended for readers who 
have taken a one year introductory physics 
course and are familiar with the elements 
of chemistry. Calculus is not necessary 
for the understanding of atomic physics 
on the introductory level. Here the diffi- 
culty is not of a mathematical nature. It 
is difficult, however, to understand how 
thoroughly our detailed theory of atomic 
structure, although apparently remote 
from observed facts, is on — 
mental evidence. Therefore, in this k 
the relation between theory and observed 
facts is stressed throughout. 

In other words in this book the main 
emphasis is on understanding as op 
to accepting on authority. In many chap- 
ters of the book a method is applied that 
the author has tried out in elementary 
and advanced courses. Certain arguments 
that are essential parts of the course are 
relegated to problems. Through difficult 
problems the student is guided by a set 
of questions. This method serves two pur- 
poses—it is intended to stimulate the in- 
terest of the student and it impresses the 
student with the physical idea that is 
iven in the roblem as distinguished 
rom the mathematical performance 
ee which he is asked to go by him- 
sel 

In short, this is a very excellent book 
for those who wish to obtain a good back- 
ground of atomic physics and who have 
not had very much training along these 
lines. Dr. Otto Oldenberg is Professor of 
Physics at Harvard University = the ma- 
terial in the book is based a lecture 
course offered at University. 


Out of My Later Sears by Albert Ein- 
stein. First ition, 534 by 9 tn.; 282 pages 
cloth ublished by the Philosophical Li- 
brary, Inc., 15 E. 40th St., New York, N. Y.; 
1950. Price $4.75 
is second volume of collected essays 

by Albert Einstein covers a period of about 
15 years from 1934 to 1950. The first an- 
thology. published under the title, The 
World As I See It, comprised ——_ 
from 1922 to 1934. In presenting this 
collection of essays by the distinguished 
physicist, the publishers have made avail- 
able Einstein's views as the philosopher 
and as a man. It is a treasure of living 
thought and a striking record of the ti- 
tanic achievements of one of our most 
eminent contemporaries 

Albert Einstein does not belo: to that 
group of scholars who live in ivory 
tower of their research work, oblivious to 


ROTOJET Junior Tube Cleaners offer advan- 
tages possessed by no other type. They are 
light in weight, fed easily with the hose, and 
shifted quickly from tube to tube. 


The ROTOJET Motor is unusually powerful and 
efficient. It has only two moving parts, a shaft 
and a paddle. Positive contact, maintained 
between paddle and Rotocentric (egg-shope) 
bore cylinder, assures an undivided air stream 
and freedom from power loss. An air valve 
permits one-man operation. Models for 
straight and curved tubes .495” 1.D. up. Water- 
driven models for tubes .953” 1D. up. 


ROTOJET size, speed, and ease of operation — 
offer a marked contrast with external cleaners 
costing many times as much. Send for new 
bulletin. 


Roto Heads are economical 
Roto Heads meet practically every clean- 
ing need. Expanding brushes and scrapers 
have. inexpensive replaceable elements for 


—> & 


Exponding brush, Expanding scraper and 
boll joint, replace replaceable ‘ 
able brush element. 


Wire brush and adapter. 


147 Sussex Avenue Newark 1, N. J. 
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the world around them. On the contrary, 
he has always been an astute and critical 
Oteerver of the trends and needs of his 
time. Indeed, frequentiy did he intervene 
written well as spoken appeal and 
ways we should like to emphasize for « 
humanitarian cause 
« various parte of this volume deal 
with personal credos, politics, education, 
the Jewish iseue, War and peace, and aiso 
the fundamental principles of Physics. In 
several chapters the suthor explains his 
theory of relativity in such simple terme 
as to be understandable by every intelli- 
gent person. None of the essays were writ- 
ten before 1936, and many of them have 
never before been published in any form 
The book indicates that Albert Einstein s 
life and work are not confined to the 
probiems of science asione He is endowed 
with the ewareness of the most urgent 
ueetions of modern society social, re- 
ligious, educational and racial reilation- 
ships 


Principies of a New Energy Mechanics 
by Dr akob Mandeiker First Edition, 6 
by 8, in cloth iliustrated 73 pages 
ublished by the Philosophical Library, 15 

t 40th St. New York, N 1648. Price 
$3.75 

This book presents an entirely new con- 
ception of the whole body of science 
known af energy mechanics This new 
mechanics, as the author points out in his 
reface. has been ¢€ ved from the same 
pasic relations as Einstein's special theory 
of relativity, though not in the sense of 
his so-called postulates. The central no- 
tien of classical mechanics, the mass m 
has been replaced in this mechanics by 
energy conception of matter, 
me his important conception imparts 
ite own higher order value to the new 
mechanics which conforma fully with the 
relativity principle, includes classical me- 
chanics a8 & particular limiting case, and 
turns out, moreover, to be valid for high 
velocities 

The moet significant result here is the 
new kinetic energy formula of a definite 

per limit. seomethning unsuspect- 

hitherto which coincides with 
the value for the radiating energy While 
the new formula shows the classical value 
in the firet approximation, it is entirely 
different from Einstein's Kinetic energy 
formuls 
This new energy mechanics represents 
the neat step of an evolution leading from 
Newton's classical mechanica through Ein- 
stein'’s relativity theory as an intermediate 


plained in the preface, in this new 
mechanics the result of Fizeau'’s exper!i- 
ment is precisely confirmed. Purthermore 
the Lorents transition formula appears as 
a self-evident result as does the dual 
character of force for rest and for motion 
Moreover, the wave-corpuscular aspect of 
matter is presented in an entirely new 


light. differing from De Broglie’s basic con- 
ception, and finally, a satisfactory expla 
nation le given for the half-quantum value 
of the ser point energy according to 


Schroedinger's wave equation 

Dr Jakob Mandelker t* Assistant Pro 
fessor of Mechanics at the Georgia Ineti- 
tute of Technology at Atlanta, Georgia 


The Meaning of Relativity by Albert 
Elnatein Third Edition. including the 
Generalized Theory of Gravitation; 5‘, by 
S in cloth, 150 pages; published by the 
Princeton University Preas, Princeton, New 
Jereey 1950 «=6Price $2.50 

This is the third edition of Mr Ein- 


stein» clasalc resentation of his theory 
of relativity he first edition, published 
in explained both the special and 


theories of relativity and comprises 
the main body of this book. In 1945, Dr 
Einstein added Appendix I covering sig- 
nifeant advances since the original publl- 
cation and in this new edition Appendix 
Il presents a new generalized theory of 
gravitation which attempts to interrelate 
all Known physical phenomena. Dr. Ein- 
stein emphasives the fact that the new 
theory has yet to be tested against ex- 
perimental facts but from its general 
characteristics he regards it as highly con- 
vincing This publication of the general - 
teed theory of gravitation may well rank 
with the original appearance of the theory 
of relativity as a milestone of scientific 
achievement 

The text of this book was first Grosented 
in lecture form at Princeton niversity 
im May 1921. Since that time Dr Einstein 
has become a permanent resident of 
Princeton where he is a Professor at the 
Inetitute for Advanced Study The orig- 
inal text of this book was translated from 
the German by Edwin Plimpton Adams, 
Appendix I by Ernst G Straus and Ap- 
pendix II by Sonja Bargmann 


Engineering Data on Pry —~ Con- 
trotled Humidity Method of 
ing pages, illustrated; 8% by li 


in., loose leaf plastic published 

by Niagara Biower Co ngton Ave., 
New York 17. N. ¥. Price $2.50 

The air conditioning method described 
in this booklet involves dehumidifying air 
by spraying into it a hygienic liquid ab- 
sorbent called Hygrol his spray absorbs 
moisture from the air stream, which is 
then delivered at the temperature and 
humidity required 

The book gives charts for determining 
dew int and dry bulb temperatures, 
heat loads, friction losses, capacities and 
dimensions of equipment. A number of 
flow diagrams for various cooling methods 
and applications, also control diagrams. 
are shown 

Details of the system and method of 
calculating installations are given. A 
copy of the full-sized Bulkeley psycho- 
metric chart is folded into the back of 


NEW BOOKS RECEIVED 


The following new technical books 
heve recently been received from the 
publishers. Complete reviews of these 
books will appear in subsequent issues 


Steam Turbines and Their Cycles. By 
J. Kenneth Salisbury. First Edition, 6', 
by 9'4 in. 645 pages, cloth. John Wiley & 
Sons, #40 Pourth New York, 
N 1950. Price $9.00 

Presenting the essentials of steam design 
of turbines from basic to the most ad- 
vanced thinking-—-for mechanical engineer 
or student, or for anyone interested in the 
design, manufacture, testing, or use of 
steam and gas turbines 


Principles of Engineering Economy. By 
Eugene L. Grant. Third ition, 6', by 
9', tn., 622 es, cloth. The Ronald Press 
Company, | 26th St.. New York 
1950. Price $5.00 

A study of engineering from the stand- 

»int of cost. Although written primarily 
or students of engineering, it will be 
found useful by practicing engineers and 
industrialists 

Coal, Coke, and Coal Chemicals. By 
Philip J. Wilson, Jr. and Joseph H. Wells 
First Edition. 6', by 9'4 in. 509 pages, 
cloth. McGraw-Hill Book Co. Inc. 330 W 
42nd St.. New York, N. ¥., 1950. Price 
$8.00 

An authoritative treatise on coal, high- 
temperature coking, recovery of coal 
chemicals from coke-oven gas, and distil- 
lation of tar. A comprehensive modern 
description of present practice in the in- 
dustry 

Engineering Mechanics. By Archie Hig- 
don and William B. Stiles. First Edition 
by 9, in., cloth. Prentice-Hall, Inc., 
70 po Ave , New York, N. Y., 1949. Price 
$6 6. 


ry basic text for a two-semes’ r course, 
stressing the fundamental principles of en- 
gineering mechanics and the development 
of the ability to apply them 


Laboratory Fractional Distillation. By 
Thomas P. Carney First edition, 6', by 
9's tn., 259 pages, cloth. The Macmillan 
Company, 60 Fifth Ave., New York, N. Y., 
1949. Price $5.75 

A complete guide for laboratory and re- 
search personnel Provides a workin 
knowledge of the use and limitations o 
fractional distillation in, the preparation 
of pure compounds, the analysis of com- 
pilex mixtures and the preliminary study 
of distillation = processes 

The Power By Philip 
Sporn. First Edition. 6 by 8 in., 157 pages, 
cloth. McGraw-Hill Book Co., Inc., 330 W 
42nd St.. New York, N. Y. 1950. Price $4.00 

An exp.nsion of a paper presented in 
1949 before the United Nations Scientific 
Conference on the Conservation and Utili- 
vation of Resources. It presents the basic 
principles, the components, the economic 
advantages, disadvantages, and limitations 
of the integrated power system as the 
basic mechanism for power supply 


Cireuits in Electrical Engineering. By 
Charies R. Vail. First edition. 61, by 8%, 
in. 559 pages. cloth. Prentice- Hall, Inc., 
70 Fifth Ave.. New York, N. Y., 1950. Price 
$7.65 
A new unified approach to the study of 
electric circuits e usual book considers 
d-c and a-c circuits separately. This book 
provides one set of steady-state circuit 
rinciples sufficiently broad to apply to all 
requencies, including the zero frequency 
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case treat- 
ment under -~ name of “direct current.’ 


The Fort Loudoun t. Technical 
Report No. 11. 6 by 9 in. pages, cloth. 
Issued by the Tennessee Valley Authority, 
Knoxville, Tenn. 1950. Price §2.00 

A comprehensive report on the planning, 
design, construction, and initial operations 
of the Fort Loudoun Project on the Ten- 
nessee River. 


Pocket Encyclopedia of Atomic Energy. 
Edited by Frank Gaynor. First edition, 
5% by %% in., 204 es, cloth The 
Philosophical Library, Inc., 15 East 40th 
St.. New York, N. Y., 1950. Price $7.50 

A comprehensive collection of brief ex- 
planations and definitions of concepts and 
terms in the field of Nuclear Physics and 
Atomic Energy for the scholar, researcher, 
teacher, librarian, student and intelligent 
layman. 


Practical Engineering. 
Scott Helt. First ecition & by 9% a 


adison Ave., New York, N. Y¥., 1950 
Price $7.50 

A sound and detailed engineering treat- 
ment of television, fully acquainting 
manufacturing and sales engineers, broad- 
cast engineers, students and technical 
workers in the field with all the compo- 
nents of television transmitting and re- 
ceiving, how they work, and how they are 
combined in the complete television sys- 
tem. 


Introduction to the Transfer of Heat and 
Mass. By E. R. G. Eckert. Pirst edition. 
6', by in., 284 es, cloth McGraw- 
Hill Book Co., 330 42nd St., New York, 
N. ¥. 1950. Price $4.00. 

This translation and adaptation of the 
author's outstanding German text will be 
of special interest to mechanical and en- 
gineering students. It provides an under- 
standing of the basic physical processes 
and different modes of heat transfer. 


Giant Brains or Machines that Think. 
By Edmund C. Berkeley. First edition 
5'> by 8) im., 255 es, cloth. John 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York, N. Y. 1949. Price $4.00 
An authority tells the story of mechan- 
ical brains—how they think, what they can 
do, and what they can mean in your 
future A book intended for everyone. 
Every reader can select from it what he 
wants. He can read nearly every chapter 
with little reference to what goes before 
An excellent — 


Facsimile. By Charles Jones. First 
edition. 6'4 by 94 in., 422 pages, cloth 
Murray-Hill Books, Inc., 232 Madison Ave., 
New York, N. Y., 1949. Price $6.00 

This book brings together as much as 
possible of the important information 
available on facs:mile as a communication 
medium for the guidance of both the user 
of facsimile equipment and of the tech- 
nical man who works with 


This I Do Believe. By David Lilienthal! 
First edition, 5%, by 8', in., 208 pages, 
cloth. Harper & Brothers, 49 East 33rd St.. 
New York, N. Y., 1949. Price $2.50 
The former Chairman of the U. 8 
Atomic Energy Commission sets forth his 
views and his belief in the principles that 
have made us strong in a tradition which 
is independent of dogma and builds — 
the will of free men. A timely and 
portant little book 


The Founders of Modern 
Chemistry. By herwood Taylor. Pirst 
edition. 594 by 8', cloth. Henry Schu- 
man, Inc.. 20 East 70th St.. New York, 
N. Y., 1949 Price $4.00 

A most interesting book. The author 
has drawn a fascinating picture of this 
age-long quest. and of the strange and 
sometimes moving figures who toiled and 
hoped and crystallized their experience in 
the poetic and artistic imagery of the 
alchemical texts 


Electric Circuit Theory. By H. Tropper. 
First edition. 6 by 874 in., 164 pages. cloth 
Longmans, Green and Co., Inc., 55 Fifth 
Ave.. New York, N. Y., 1949. Price $2.75 

An introduction to steady state and 
transient theory based on the superposi- 
tion principle. It presents a unified ac- 
count of some of the fundamental aspects 
of electric circuit theory and shows how 
the solution of many network problems 
may often be simplified by the application 
of a few simple theorems. The practicing 
engineer should find this book of value. 


Great Mistakes of the War. By Hanson 
W. Baldwin. First edition. 5's by 7%, 
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A leading military authority 
for the first time the broad and f. 

ing American errors which influenced the 
course of the war or affected the peace. 


Electrical Metermen’s Handbook. Sixth 
edition. by 8%, in., 615 pages, cloth. 


. New York, N 

Like its predecessors. this sixth edition 
of the Metermen’s Handbook is intended 
to serve as a practical guide to experienced 
metermen in solving the variety of prob- 
lems encountered in their daily work. It 
also provides a complete, concise, and 
orderly text which may be useful in train- 
ing and in the development of new meter- 
men. 


Route Surveys. By Russell R. Skelton. 
Pirst edition. 4% by in., 531 
cloth. McGraw- Hill Book Co., 330 W. da 
St.. New York, N. Y., 1949 
A book for the civil engineer and others 
concerned with route selection and loca- 
tion 


An Index of Nomograms. Compiled and 
edited by Do 7 Payne Adams. First edi- 
7% by lI , 174 pages, cloth. John 

, 440 Fourth Ave., New 


A valuable guide to over 1700 time-saving 
and error-reducing nomograms published 
in 21 fields of science and engineering. It 
includes chemistry, chemical engineering, 
mathematics, physics, hydraulics and 
power, electricity, electronics and radio, 
heating, piping and ventilating, oil and 
gas, etc. 


Phenomena, Atoms and Molecules. By 
Irving Langmuir. First edition. 6%4 by 
9*5 in., 436 pages, cloth. The Philosophica) 
Library, Inc., 15 East 40th St., New York, 
N. Y¥. 1950. Price $10.00. 

This book By Dr. Langmuir sets forth his 
thoughts, observations, and conclusions 
resulting from a long life in the world of 
science. Though he has presented several 
hundred papers before scientific societies, 
this is his first book. His broad approach to 
the world of science is precise in detail, 
and covers the whole human, sociological 
and international aspects of modern 
science. 


Transient Festormance ot Electric Power 
Systems. By Reinhold Rudenberg. Piret 
edition. 61, by 9% Iin., 833 pages, cloth 
McGraw- Hill Book *Co.. Inc., W. 42nd 
St., New York, N. ¥. 1950. Price $12.00. 

This ts an enlarged edition in English of 
this classic German text. It deals with the 
transient performance of power circuits 
with lumped properties. Much of the treat- 
ment is based on the courses the author 
has given on electric machinery, apparatus, 
power transmission and distribution, and 
transients proper during the last 12 years 
at Harvard University 

Elementary Pile Theory. By Harry Soodak 
and Edward C. Campbell. First edition 
534 by 8's in., 73 pages. cloth. John Wiley 
& Sons, Inc., 440 Fourth Ave., New York, 
N. Y. 1950. Price $2.50 

Presenting concisely the fundamental 
ideas associated with the chain reacting 
atomic pile. It contains the declassified 
material from a series of lectures given by 
Dr. Soodak in connection with the Clinton 
(Oak Ridge) Laboratories Training Pro- 
gram 


Patent Practice & Man By 
Robert Calvert Pirst edition by in., 
371 pages, cloth. Scarsdale Press, Box 536, 
N. Y. 1950. Price $5.00 
book for inventors and executives. Tt 
onal the management of inventions 
and patents, from the viewpoint of the in- 
ventor and executive and in their lan- 
guage. The author who was formerly with 
the du Pont Co. as a research laboratory 
director and in the Patent Department of 
Johns-Manville Corp. is now Patent At- 
torney In New 


The Valuation. ofa “Peaking Power Plant 
By Leo Macklin and John Henry Helve. 6 
by 9 in.. 36 pages. paper cover. Published 
bv the authors. 1950 

The material in this pamphiet is, in 
part, a thesis entitled, The Study and 
Valvation of a Peaking Power Plant, in 
partial fulfillment of the requirements for 
the degree of Master of Mechanical Ene'- 
neering at the Polytechnic Institute of 
Brooklyn 


Modern Oscilloscopes and Their Uses. By 
Jacob H. Ruiter. Pirst edition. 614 by 94 
in., 326 pages, cloth. Murray-Hill Books, 


Continuo 


savings result- 

ng from the use 

of a Cochrane Continuous Blowoff 
System in place of intermittent boiler 
blowdown, are due first to heat re- 
covery by utilization of steam flash- 
ed from the blowoff and by directing 


Publication 4410 contains valuable 


information. Write for your copy today. 


COCHRANE CORPORATION 
3123 N. 37th St, Philadelphia 32, Pa 


the hot waste water (remaining after 
flash) through a heat exchanger. 
Uniform boiler concentrations, an- 
other result of continuous blowoff, 
mean additional savings and smooth- 
er boiling conditions, cleaner steam. 
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232 Madison Ave. New York, N. 
1948. Price 00 


A comprehensive book bringing together 


a Wealth of material, working facts and 
methods on this increasingly easential tn- 
strument to meet the needs of engineers 


and servicemen in many fields of industry 
and science 


A Dictionary of Electronic Terms. Edited 
by Marry L. Van Velger. First edition. 6 by 
pages, paper cover. Allied Radio 
Corporation, 633 West Jackson Bivd., Chi- 

lll. Price 25 cents 
his dictionary containing over 2500 
terms used in television, radio and indus- 
trial electronics provides an sccurate, up- 


to-date reference source of words for those 
in the electronics field. Definitions cover 
mostiy modern techniques and equipment 
but ft aleo contains words no longer in 


general use The booklet includes over 125 
diagrams and illustrations 


Pducational Motion Pictures 
by 


in, 324 pages. paper cover Pub- 


lished 


at Audio-Visual Center, Division of 
Adult u 


cation and Public Services, Indi- 
ana University, Bloomington, Indiana. 

This catalog listing 2z titles of motion 
pictures is a biennial publication sent free 
to all school corporations, public libraries, 
and county agents in Indiana, and to all 
users of the Center's service both in and 
outside Indiana. One additional copy will 
be provided free for each $50 of service. 
Additional copies are $1.00 each. All pic- 
tures listed are 16 mm filmes 


Trilinear Chart of Nuclear Species. By 
William H. Sullivan. First edition, 9% wd 
ll in., bound in paper cover. John Wiley 
Sons, Inc. 440 Fourth Ave. New York, 
N.Y. 1948. Price $2.50 

This elaborate publication originated in 
the Chemistry Division of Clinton Labora- 
tortes in 1946 and was sponsored by it and 
by the Argonne National Laboratory 
chart, when properly assembied, presents 
on a single continuous 104,-in. strip, the 
systematics of and physical constants data 
for all experimentally identified nuclear 


Flouling 
FLANGES 


U.S. PAT. NO. 1883086 


LEAKPROOF, NON- 


“FLANG-LOK” Flanges are designed for 
terminal and intermediate connections on 
“Goodite” Flexible Pipe, “Kemite” Duct, 
and other pipe or hose having “Flang- 
Lok” shaped ends; and for installing Good- 
all Expansion Joints 


The split flange is easily applied to built- 
(flared) end of pipe, hose, duct or 
expansion joint. Flange, only, need be 
turned to align bolt holes with those in 
connecting flange. As bolts are tightened, 
rubber end of duct, etc., is compressed over 
broad area against connecting end, to pro- 
vide non-metallic seal, with 
Magnitude of forces forming 
seal is in direct proportion to stress applied 
to bolts 


up 


a leakproof 
full orifice 


Available in sizes up to 96", in cast iron 
or cast steel. Contact our nearest branch 


for complete information and prices 


Branches . New York Boston 


Ser Francnco 


Seattle 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Portiand Salt Lobe City 


METALLIC SEAL 


2 
“FLANG-LOK” FLANGE 
| 
Stress Applied 
CF to Bolts 


Normal Force 
Components 


Making Seal 


Punbergh Cheago 
Denver 


Detrow - St. Poul Los Angeles 
Mawston Out deters Omrer Prone pot Cres 
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species. A remarkably splendid piece of 


A Survey of Electrical Insulation Prac- 
tiees. By Max A. Faucett, Constantine 


Houps and George E. Leibinger. 6 by 9 in.. 
96 pages, paper cover. The University of 
Tilinois, Urbana, Ill. 1949. Price 75 cents 

This treatise brings together the salient 
points of a large number of articles, books. 
and other technical publications on in- 
sulation. The authors have coordinated 
and compared various materials and their 
use in the light of present practices. 


N. Y. POWER SHOW THIS YEAR 
UNDER ASME AUSPICES 


NEW DEVELOPMENTS in the vastly 
important field of power will be 
comprehensively presented at the 
19th National Exposition of Power 
and Mechanical Engineering in Grand 
Central Palace, New York, Novem- 
ber 27 to December 2, 1950. The 
Power Show, as it is generally 
known, will be held under the aus- 
pices of the American Society of 
Mechanical Engineers in conjunction 
with the Society’s annual meeting at 
that time. 

Industrial executives and power 
plant operators visiting the Exposi- 
tion will have opportunity to see the 
newest products—all under one roof. 
They will be in contact with thou- 
sands of engineers and others in a 
position to help them with problems 
looking toward obtaining greater 
plant efficiency, lower production 
costs and other items affecting their 
business. 

The Advisory Committee for the 
exposition has recently been an- 
nounced. Irving E. Moultrop, of 
Boston, again. is chairman of the 
committee, and John H. Lawrence, 
of New York, is vice-chairman. Both 
Mr. Moultrop and Mr. Lawrence are 
consulting engineers widely known 
in their field. Mr. Moultrop is an 
honorary member of the Boiler Code 
Committee of the ASME and Mr. 
Lawrence is vice-chairman of the 
Finance Committee of the Society. 
Other members of the committee 
include: Lester T. Avery, president, 
American Society of Heating and 
Ventilating Engineers; John G. Berg- 
doll, Jr., president of American So- 
ciety of Refrigerating Engineers; 
James D. Cunningham, president of 
ASME; C. E. Davies, secretary, 
ASME; Chester R. Earle, managing 
editor, Power David 
Moffat Myers, consulting engineer; 
Joseph Pope, vice president, Stone & 
Webster Engineering Corp.; L. N. 
Rowley, Jr., chairman of the Board 
on Technology, ASME; Ralph A. 
Sherman, director at large, ASME; 
A. Bowman Snavely, chief engineer, 
Hershey Chocolate Corp.; Philip W. 
Swain, editor, Power; and Willis F. 
Thompson, vice president, Westcott 
& Mapes, Inc., who is also on meet- 
ings committee of ASME. 

The exposition is under the man- 
agement of the International Expo- 
sition Co. of which Charles F. Roth, 
manager of the exposition, is presi- 
dent. E. K. Stevens, associate man- 
ager, has been active in exposition 
management for many years. 
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HERBERT E. GODFREY 


Tue Ricnarpson Co. regrets 
to announce the death of its presi- 
dent Mr. Herbert E. Godfrey which 
occurred Sunday, June 25th, 1950 
at the age of 69 years. Mr. Godfrey 
had been associated with the Rich- 
ardson Scale Co. since its inception. 
He was born in England where he 
became associated with Mr. Henry 
Richardson at the Avery Scale Co. 
Leaving England some forty-odd 
years ago, they came to this country 
and began the manufacture of au- 
tomatic scales. Mr. Godfrey was 
secretary and sales manager of the 
company until 1945 when he was 
elected president. A widow and two 
sons survive him. 


HERB HOLLBERG 


Hersert E. Vice Presi- 
dent, Proportioneers, Inc., Provi- 
dence, R. L, died suddenly at his 
home in Cranston, R. I. on July 1. 

A native of Sweden and a grad- 
uate electrical engineer of the Uni- 
versity of Sweden, Mr. Hollberg 
came to this country at the end of 
World War I and joined Rapp and 
Rapp, theater architects, as a drafts- 
man. In 1924, he became associated 
with W. W. Ahlschlager as an elec- 
trical design engineer. 

Mr. Hollberg joined Proportion- 
eers in 1933 in Chicago shortly be- 
fore that company moved to Provi- 
dence as an associated subsidiary of 
Builders Iron Foundry. In 1934 he 
went to Sweden as his firm’s Euro- 
pean representative. He returned in 
1938 as export manager for the com- 
pany and in 1943 was made vice 
president of the corporation. 

Mr. Hollberg is survived by his 
wife and son of Cranston and his 
parents and two sisters in Sweden. 


ARTHUR LUDT 


Artuur Lupr, a contract engineer 
for Combustion Engineering-Super- 
heater, Inc., died on July 12. A na- 
tive of Elizabeth, New Jersey, Mr. 
Ludt was fifty-six years of age and 
attended Newark College of Engi- 
neering. Prior to joining the Engi- 
neering Department of Combustion 
in 1919, he had been employed by 
the Singer Sewing Machine Com- 
pany, the Babcock & Wilcox Com- 
pany, and the Wheeler Condenser & 
Engineering Company. In his ca- 
pacity as contract engineer Mr. 
Ludt was associated with some of 
the largest central station projects 
-_ was widely known in the power 

eld. 


BRUCE A. IRWIN 

Bruce A. Irwin, Vice-President 
and General Manager of the Ham- 
mel-Dahl Co., Providence, R. L., was 
fatally injured on June 14th, 1950, 


- Packaged Boilers Deserve Good Fans, Too! 


The same engineering talents and the same careful construction 
go into the many stack supporting draft fans we have designed 
for the so-called “packaged” boilers. In some ways, engineering 
faces more difficult design problems because of the utmost efh- 
ciency required in a relatively small space. 

Green Stack Supporting Draft Fans are practical, too. They 
are readily accessible for inspection and maintenance. Shafts 
and wheels are removable endwise without disturbing the stack 
or other structural members. 

To those manufacturing “packaged boilers” or to those oper- 
ating them with fans that don't seem to be doing the proper 
kind of a job or where maintenance seems too high, we offer the 
services of our experienced fan engineers to (1) design fans 
suitable for the boiler or (2) study the problem and recom- 
mend the remedy. 


Our New Bulletin 
168 gives details of 
our Stack Support- 
ing Draft Fans. 
Write for a copy. 


> 
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as a result of an automobile acci- 
dent 

For more than 20 years he was 
actively engaged in the design and 
development of automatic flow con- 
trol valves in the chemical, petro- 
leur and process industries. He has 
been associated with the Hammel- 
Dahl Co. since 1946 

Mr. Irwin was a member of the 
Instrument Society of America, 
American Society of Chemical En- 
gineers, National Steam Specialty 


Club, Rotary Club, and was a Regis- 
tered Professional Engineer in the 
States of Pennsylvania and Rhode 
Island. 
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BURBANK 
(Continued from page 56) 


ther research is going on to improve 
all phases of combustion and smoke 
abatement. 

Careful attention has been given 
to many details of operation to make 
the plant easy to maintain . and 
service. For instance, a complete 
overhead mono-rail system was in- 
stalled with motor driven hoists and 
cranes. The course this rail system 
followed will enable all heavy 
equipment to be moved from place 
to place with ease and dispatch. 

The new generator unit though 
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thon to swil every 


in the dry, non-corrosive state 


and descriptive 


DEPENDABLE 


MODEL CVS 


ore ilable in two vol trie 


models (CVS and DVS) which 


ore identical in the way they control and meter chlorine. 
Differences in capaci’ es and cabinet designs offer a selec- 
chlorinization” need. 

Each model employ: the same dependable tantalum dia- 
phragm control valve . . 


. handles chlorine through vital parts 
utilizes the Sightflo indicator 


which shows feed only when there is feed. For engineering 


Bulletins, oddress Builders 


Providence, Inc. (Division of Builders Iron Foundry), 385 Harris 
Ave., Providence 1, I. 
BUILDERS PRODUCTS 


BUILDERS mokes o complete line of flow meters and controllers 
for liquids, steam, air, gas, and dry materials 
and differential 


mechanical 
including The Venturi Meter ond 


Chlorimizers (chlorine gos feeders) 


BUILDERSS«@PROVIDENCE 


ACCURATE 
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having twice the capacity of the 
older units runs extremely quiet and 
even smoother than the smaller 
units. 

The lavish use of colors, glass, and 
modern materials; the architectural 
details and theme; plus the land- 
seaping carries the entire depart- 
ment into an establishment of 
Beauty. The community is obvious- 
ly proud of its Power Plant. 


MOISTURE IN COAL 
(Continued from page 67) 


furnace was much better than the 
dry coal 

Many engineers have pet theories 
why moisture is an aid to efficient 
combustion of screenings, but none 
of these theories can be proved. 
However, combustion of coal is a 
chemical action. All chemical ac- 
tion can be speeded up and made 
more efficient by the addition of 
materials which do not enter into 
the chemical interaction, mate- 
rials called catalytic agents. Thus, 
water speeds up and improves the 
combustion of coal, without entering 
into the chemical reaction of the 
combustible and oxygen. 

A good method of checking the 
amount of water to add is to pick 
up a handful of coal and compress it 
into a ball. If the ball retains its 
shape after pressure is removed, 
enough moisture has been added. If 
it falls apart, then add more mois- 
ture. 

All industrial coal contains mois- 
ture to a greater or lesser degree, 
upon delivery to the steam plant. 
In recent years the practice of wash- 
ing screenings and industrial coals 
to remove clay, slate and other in- 
combustible matter has reduced the 
ash content of these coals consider- 
ably, thereby improving the burning 
qualities, but has also increased the 
variability of the moisture content. 
In the finer grades of screenings be- 
low 4% in. in particle size, this mois- 
ture content reaches as high as 22 
per cent before the coal becomes 
saturated. As a result, the consumer 
was buying a lot of water. This 
forced the managements of well- 
administered steam plants to insti- 
tute a well planned system of daily 
moisture determinations so that 
proper adjustments and refunds 
could be made to compensate for 
excess moisture. 

How To Determine Moisture in Coal 

The commonly accepted methods 
for moisture determinations is to 
sample the coal as received in the 
conventional manner, reducing the 
daily accumulation of samples to a 
composite sample of 2 lb, which is 
sent to the plant laboratory for 
moisture analysis. In the laboratory, 
this sample is ground to a particle 
size of * in. or smaller, a 100 gram 
sample of this finely ground coal 
then placed in a dessicating oven for 
12 hrs, the temperature of the oven 
being held at a constant temperature 
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of 101 C (213.8 F), the sample is 
then carefully weighed and the dif- 
ference in the gram weight is the 
percentage of moisture. 

In the writer’s experience, the re- 
ports from the laboratory were never 
satisfactory. Daily moisture deter- 
minations ranged anywhere from 10 
to 15 per cent and it seemed they 
were never high enough. Deliveries 
were by truck directly from the 
washer at the mine head, consisting 
of a mixture of No. 4 and 5 screen- 
ings. This coal is in transit only 
one hour, yet would be dripping pro- 
fusely from the truck, indicating that 
the coal was saturated with moisture 
and it is generally accepted by ex- 
perts that No. 4 and 5 screenings 
ordinarily retain in excess of 20 per 
cent before saturation, so the natural 
conclusion was that the laboratory 

yses were in error. (This is not 
a harsh criticism of the laboratory 
for it is in the hands of very able 


technicians.) Evidently the methods | 
of sampling and analysis were in | 
error, so extensive experiments were | 


best | 


conducted to determine the 
method of sampling and analysis. All 


of these tests were so numerous and | 
extensive that space and time do not | 
permit enumeration, however, the | 
end result was conclusive and satis- | 


factory and is as follows: 
Details of Sampling and Moisture 
Measurement 


(1) A 10-lb sample is taken from | 
each truck as it dumps its contents | 


in the coal hopper. 


(2) Each 10-lb sample is deposited 
in a 20-gal air-tight metal container | 


(20-gal garbage can). 


(3) Each 24-hr period, at 8:00 a.m. | 
daily, the contents of the 20-gal con- | 
tainer is quartered in the conven- | 


tional manner, until the final quarter 
results in a 2-lb sample. 


(4) Immediately, the 2-lb sample | 
is processed through a manual F | 
No. 4 Quaker City Corn Mill, being | 


ground to a particle size of in. 


If ground finer, the heat of grinding | 


evaporates too much moisture, cre- 
ating a decided error. 


(5) A 50-gram sample of the 2-lb 


sample of ground coal is then care- 


fully weighed on a laboratory bal- | 


ance. 
(6) The 50-gram sample is imme- 
diately transferred to a drying pan, 


which is inserted into a Moisture | 


Teller (Dietert Meter) for 15 min 
at a temperature of 300 F. The Mois- 
ture Teller is shown and described 
in Fig. 1. Another moisture meter, 
of semi-automatic type, 
and described in Fig. 2. 
(7) As the Moisture Teller is 


equipped with a timer, this timer is | 


set for the desired time of drying 
(15 min). When the meter shuts 
itself off, remove pan and weigh by 
moving the 1 to 10-gram slide weight 


on the balance to the right until a | 


balance is obtained. The reading of 


the slide weight scale times 2 equals | 
If the | 


the per cent of moisture. 


is shown | 


YOUR COAL COSTS DOWN 


Coal 

Seales~Low B. E. 

efficiency) 

and costly coal waste 

are quickly signalled, 
3 moment they begin, 
when you install a Richard- 
son Coal Scale over each 
boiler. You get a detailed 
record of coal consumption 
by the hour, shift, day, week 
or month. By checking on all 
forms of coal waste they help 
to keep your power costs at 
a minimum! 


Richardson ‘‘Mono- 
rate” Distributors—De- 
signed by Richardson en- 
gineers for preventing 
coal segregation in stok- 
er fired installations, the 
yi curved top plate of the 
“Monorate,” causes all 
coal, Jumps and fines, to fall at 
the same rate. It eliminates the 
tendency for the mixture to 
separate. This insures a 
uniform spread over your 
stoker hopper... a pre- 
requisite for efficient 


‘ing ‘potented 
curved plate which 
prevents separe 
tion of 

fines, 


Bulletin No. 1143. Bulletin No. 1349-P ' 


‘the “Monorate.” 


CLIFTON, NEW JERSEY 
fen 


@ x63 Materials handling by weight 
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| 
Cool Scale, Stationary, ies 
Floor Mounted Style. ta 
\ 
complete Richardson Installation Provides: | 
matic Coal Scale, “Monorate” Non-Segregs in Distributor 
rdson to discuss your coal consumption 
iz 
Atlante * Boston * Wichite 
New York « * Houston 
Montreal Torento Cincinnati Detroit + Pittsburgh 
j 107 
= 


Here's one of the mony efficient coo! ond ath handing tolloti gned, 
installed by Beaumont. The above system is operating at the Philade'phic plant of Yale & 


ed, 


Towne Manufacturing Company. This plant .oved both time ond expense—through one- 


contract-economy 


DESIGNERS — MANUFACTURERS 


. But you're right! It's up to us to convince you of the advantages in a 
Beoumont installotion: So let us send you our folder of typical installotions. Write to: 


BIRCH COMPANY 


$03 RACE STREET, PHILADELPHIA 2, PA. 


ERECTORS BULK MATERIAL HANDLING SYSTEMS 


‘ 
Nicholson Expansion Steam Traps 
FOR All 
STEAM OR 
HOT WATER 
EQUIPMENT 
ae @ Only One Moving Part 
Redieters @ No Pins, Bearings, Links to Wear Out 
Seperotors 
Paper Machinery Here is an illustration of how Nicholson's extreme simplic- 
Pipe Coils ity is cutting trap maintenance costs. In the 2 years Brad- 
Kettles shaw & Co. have been distributing Nicholson expansion 
Railway Coaches steam traps in the Pittsburgh area they have installed 444 
Dry Kilns units. Not one order for repair parts has been received. 
Vulconizers And examinations of traps in continuous service for at least 
Switch Heaters 18 months, at steam pressures to 250 Ibs., have shown no 
Leundnes valve cutting 
Other features: easily installed: discharge air as efficiently 
Presses, ote as water: no air-binding; hardened stainless stea! valve, seat. 
Lengths, 18" to 40". Pressure, 0 to 250 Ibs. without change 
of valve or seat. 
Catalog 250 
or see Sweet's W. H. NICHOLSON & Co. 
160 OREGON STREET, WILKES-BARRE, PA. 
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sample contains more than 20 per 
cent moisture, a 10-gram weight 
must be placed with the drying pan 
and added to the slide weight read- 


ing. 
Summary 

The important thing in moisture 
determinations of coal is the time 
element. The absorbed moisture 
must be retained in the coal sample 
until analyzed, for all the time that 
the test sample is exposed to the 
drying action of the atmosphere, it 
will be losing moisture, particularly 
in an atmosphere low in relative 
humidity. Therefore, it is imperative 
that no time be lost while the sample 
is exposed to the drying action of the 
atmosphere. 

Also, in oven drying methods, 
101 C. is not sufficiently high to as- 
sure complete evaporation in the 
absence of forced air circulation, but 
to raise the temperature beyond this 
point may cause decomposition of 
the coal. The short period of drying, 
15 min, the heating element and 
forced circulation, plus the simplicity 
of operation, is the secret of the 
success of the Moisture Teller for 
moisture determination in coal. 


CLEANING HIGH-PRESSURE 
BOILERS 


(Continued from page 73) 


solutions and overheating, conden- 
sate was admitted to the radiant 
superheater intermediate header to 
fill both the radiant and convection 
superheaters. Sufficient flow was 
maintained through the radiant su- 
perheater to provide continuous 
overflow from the convection super- 
heater outlet header drain as long 
as fuel was being burned in the 
superheater furnace. 

Method of Introducing Chemicals 

Method of introducing chemicals 
was the same for all operations. 
Treated water drained by gravity 
into the mixing tank where chemi- 
cals were added and the resulting 
solution was pumped through the 
boiler fill line, the boiler feed line 
and economizer to the boiler. Con- 
densate when used was fed through 
the boiler fill line; under these cir- 
cumstances the solution from the 
mixing tank was more concentrated 
to allow for dilution by the conden- 
sate. 

The trisodium phosphate was se- 
lected for the alkaline boil-out be- 
cause of its proved superiority to 
plain caustic as a detergent and the 
authors’ conviction that silicates 
and caustic have no place in the 
high-pressure boiler. Sodium sul- 
fite was used to react with the dis- 
solved oxygen in the undeaerated 
water and to provide reducing con- 
ditions during the boil-out. Samples 
of the solution taken near the end 
of the operation analyzed 550 ppm 
PO,, 50 ppm SO, and pH 11.44. 

The boiler was inspected on two 
occasions, after the strong alkaline 


i 
’ 
| 
| 
| 
| 


and after the alkalizing and surface 
conditioning boil-out. 

After the strong alkaline boil-out, 
a considerable quantity of dirt and 
miscellaneous debris including nuts, 
bolts, welding rod stubs, scrapers, 
lamp bases, glass and metal turn- 
ings was removed from the drums 
and headers. 

At the final inspection after the 
final alkalizing boil-out, the visible 
metal surfaces of the boiler drums, 
tubes and headers were clean, ex- 
hibiting the grey color of pickled 
steel. No rusting was seen in any 
location. There was no pitting evi- 
dent except on the handhole caps 
where slight etching had occurred 
around the periphery of the seating 
surface for the stainless steel gas- 
kets. This condition was not serious 
but was notably more prevalent on 
the caps of the upper headers. This 
observation led to some laboratory 
work on gasket corrosion described 
later in the paper. 

Specimens of boiler tube which 
were placed in both the steam and 
mud drums just prior to the acid 
boil-out were in excellent condi- 
tion and showed a negligible loss of 
metal with maximum calculated 
penetration of 0.0004 in. Several 
bushels of flaky mill scale and de- 
posit mixed with additional miscel- 
laneous debris were removed from 
the lower regions of the boiler. 


CATALOG LIBRARY 


(Continued from page 50) 
l-tube 
clone’ — as smal 


dust from gas 
nd 


pera: 

Particle “and its significance 
fiy ash elimination, is discussed in de- 
tall and so is dust - as 
4 also 


affected by operating a 
contains excellent aos on 
both single and double hopper 


tions. Western Precipitation rp. 


Collectors Dust collecting 
262 cou, equipment for powe: lants, found- 
and ar 


analyzing “individual installation require- 
merican Blower Corp. 


FUELS, LUBRICANTS 


263 Steam Power Plant Auxiliaries—In 
Vol. 36, No. 4, of Lubrication, a 
technical publication on selection and use 
of lubricants, is an article of recommended 
lubrication practices for steam power plant 
auxiliaries. Dlustrated with photos and 
sketches, it discusses automatic coal firing 
machinery, stoker design, pulverizers, tube 
cleaners, compressors, moto ans and 
blowers, external reciprocating elements of 
umps and compressors and similar sub- 
Fecte The Texas Co. 


264 Diesels, Their Fuels and Lubricants 
—This 46-pp book offers a well or- 
ganized and attractive presentation of 


well as discuss 
istics and operating principles. Classifica- 
tion s Diesels according to speed is ex- 
lain: 


systems, combustion chambers, lubricat- 
ing and Diesel ofl purificat: 
and tration. The the book is 


New Method Gives Precise 
Control in Air 


Niagara “Controlled 
Humidity Method” 
Uses Hygrol, Hygienic 
Liquid Absorbent 


grace FOR (ABSORBENT TO 
HUMIDIFIER 
@ The Niagara “Controlled — ano neater CONCENTRATOR 


Humidity Method” is a new 
system of air conditioning 
giving complete control of 
temperature and relative 


REQUIRED 


humidity, holding constant 

conditions or varying them at 

the will of the user. Especial. 

ly, it provides dry air at normal 

atmospheric temperatures = 
COOLANT 


with little or no refrigeration 
required. A condition of 15 
grains of moisture per pound 
of air at 85 deg. F. dry bulb 
temperature has been pro- 
duced without refrigeration. 
The apparatus is enclosed 
in a casing thru which the air 
is drawn by fans. The air is 
filtered and then enters a chamber 
where it is dehumidified in passing 
thru a spray of “Hygrol” Liquid (a 
hygienic hygroscopic chemical that 
absorbs the air-borne moisture and 
contains no salts or solids to precipi- 
tate) In the same chamber are located 
cooling coils which remove the latent 


heat of evaporation and also sensible 
heat as required, 

The absorbent liquid spray falls in- 
to a tank at the base, where it is piped 
to a concentrator, removing moisture 
taken from the air. The re-concentrated 
liquid returns to the system. This proe- 
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NIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGR 


ess is continuous, and the apparat 
operates at full capacity at all times. 

The same equipment may be u 
to provide winter air conditioni 
when required, by installing a tempert 
ing coil at the outdoor intake, an h 
midifier, and a reheat coil above t 
eliminators. 

This equipment is manufactured i 
a range of sizes providing from 10 
to 20,000 CFM of conditioned air fro 
a single unit, and mutiple unit insta 
lations are practical. It is expecte 


that, by reducing the need for refrig- 


eration, the cost of air conditioning 
will be reduced by this method, Appli- 
cations generally ere in a temperature 
range from 35 deg. F. upward. Below 
the freezing temperature of water, the 
Niagara “No-Frost” method is appli- 
cable. 

The equipmient is protected by U.S, 
and foreign patents. Installations have 
been made in food and chemical proc- 
ess industries, in packaging hygro- 
scopic products, for preventing con- 
densation of moisture on metals and 
other products in storage, in air con- 
ditioning for laboratory control and 
for human comfort. 

For further information, write Niag- 
ara Blower Company, Dept. E, 405 
Lexington Ave., New York 17, N. Y. 


ul. 109 


PE 
t 
: | 
: 
| 
stream) as a highly suecesstu 
ical means of separating ay ash—not as a : 
for all cinder and fly ash prob- 
Parts and assemblies are illustrated 
hotos and drawings and explained in 
4 
| 
1@ subdjec ) o. | 
# Contains many photographs of 
tions, also photos showing equipment be- 
ing tested in company laboratories. Dis- 
| 
4 cove : ar as | € 


Hew Test for 
r——WATER—_ 
HARDNESS 


Taylor Total Hardness Set 
ends inconvenience and 
errors of soap tests 


Now you can test boiler water for 
hardness without the 


fashioned, time-consuming soap ‘est. 


With this new Taylor Set, determina 
tions of hardness can be made in just 
a few minutes on waters up to 1400 
it can also be used as a 
control test on zeolite or lime-soda 


TOTAL HARDNESS SET 


Merely place the 50 cc. sample to 
be tested in a 250 cc 


Add Taylor Hardness Reagent 


When the color changes to blue 


multiphed by the control factor, 
in this case 20, to give you the 


Versenate does the whole job, you get 
your determination faster and easier 
Since the color change provides posi 
tive visible evidence « 
ng 1s far more accurate than 
the soap test method 


INFORMATION TODAY 


Each Taylor Total Hardness Tester is 
includes all neces 
sary equipment and reagents 


prices or further informa 
» ask for the Taylor Hand 
Modern pH and Chiorine 


W. A. TAYLOR % 


devoted to & discussion of fuel and lubri- 
cating Ay required by Diesels and 


with 
schematic drawi ngs 
showing relation of engine 
characteristics to fuel 
Refining Co. 


2 Fuel Of! Treatment—By text 
65 sketches, this folder points out un- 
desirable conditions in the storing, 


by company’s fuel of] treatment 


sludge and includes instructions for 
lication of the fuel oll treatment. E. F. 
& Co., Inc 


OTHER EQUIPMENT 


w 
ap ‘cations Typical uses of corro- 
pO concrete are listed for many 
industries =< also given, are the answers 
to s num of questions often asked 
about it et vision, Universal Atlas 
Cement Co 


267 Purger Bulletin—How air and other 
non-condensables get into 

tion systems; the adverse effect of this on 
eMiclency and what 


it are covered in 8-pp Bulletin 
92. Also included are installation data 
with llustrations and ifica- 
tions and prices, helpful tables. 
Armstrong ine Works 
268 Welding | Fittings and 

Titled “Catalog and ngineering 

Data Book 211,” this handsome 3- 

262-pp manual provides dimen - 


sional data, weights and prices on com- 
pany'’s welding fittings and flanges. The 
engineering section contains practical, 1l- 
lustrated information cove welding 
fittings and flanges under —— condi- 
tions of temperature and pressure, loca- 
tion and materials p Discusses 
their use in different piping systems. 

A section is devoted to welding fittings 
and flanges in special metals and allo — 
and their specific applications. The 
nical section covers properties of pi 
ing of pipe, fittings and flanges, 
pansion and flexibility, support and 
anchorage of piping and flow of fluids. 

Distribution of this excellent piece of in- 
dustria) literature is limited to major users, 
designers and erectors of industrial piping 
(Please include your title when requesting 
it.) Tube Turns, Inc 


rat- 
ne ex- 


269 Transmission Belting — Catalog 
M-9922, 28 pp. gives detailed design, 
engineering and performance data on 
manufacturer's line of transmission belt- 
ing. Tables on belt speeds, arc of contact, 
friction, horsepower correction, and service 
factors are included in the manual, to- 
gether with hints on proper selection of a 

it and procedure for analyzing belt 
drives. Illustrations include many photos 
of belt installations and drawings of trans- 
mission drives. United States Rubber Co. 


270 Steels for Hot Spots— This is an 
88-pp manual filled with informa- 
tion on steels for elevated temperature 
service. Includes a discussion of the gen- 
eral principles of high temperature be- 
havior of ferrous materials and the fac- 
tors influencing their behavior; a data 
section replete with tabular and graphical 
material covering mechanical property 
values of 21 steels; and illustrated descrip- 
tion of major high temperature testing 
facilities in the United States, and a com- 
prehensive bibliography of company's 
technical publications on the properties 
and use of steel at high temperatures 
United States Steel 


271 Technical Data on las — This 
is a file folder of technical and ap- 
Plication information on Piexigias sheets, 
rods ant molding wders, covering their 
workability hysical properties, available 
thicknesses neludes data sheets on the 
uses and advantages of Plexiglas in large 
area lighting. typical designs of coffers, 
photos of installation and a discussion of 
room lighting. Rohm & Haas Co. 


272 Wired Television——Illustrated Bulle- 
tin 1025, 16 pp, introduces com: y's 
Utiliscope, a camera and monitor type of 


YGINEERING—Chicago, 


Gesigned to enable an observer 
to see where he can't look. Some of the 
many applications for this wi television 
which are described and fllustrated include 
viewing instrument readings at remote 

ts, checking boiler water levels, watch- 
coal flow in chutes, watching hazardous 
laboratory tests, checking furnace ignition. 
Diamond Power Specialty Corp 


Packings—Packings for 
pumps 


centrif 
illustrated by photo and de- 
scribed in this folder covers k- 
ings for practically all services and in- 
cludes a table to facil- 
itate selecti J for any 


274™ Joints — This 8 
ay 137 tells about the 
truction service 


bber expansion joints. 
tion given, includes “How To 
a table of dimensions —. is accom- 
Bariock Packing Co. 


describes and 
fally developed for serv- 


275 4- 


e an 
fextbie pipe 
or corrosive material, as wel 


and corrosion-resistant duct, listi solu- 

tions this duct will handle. 

ber Co. 

277 Water Gages — ht- Bulletin 
B-1 covers line wa’ gages for 


stationary and locomotive 4 ine 
and refinery service and tanks for all pres- 
sures and a. Listings include 
photos of all gages, sizes and gg 
details. Bulletin 8-2, four vers 
sage glasses, giase guards, sight flow ind!- 
= related equipment. Ernst Water 
Column & Gage Co. 


278 Measuring I ts 
—For all those Ca for the 
safe operation of electric power 


revised 34 page catalog ND4- qynie1 de describ- 
the company’s instruments for meas- 


u the temperature of generators. 
motors, condensers. . The 
bulletin covers a wide variety of instru- 


ments, portable and 
for checking in any order on tempera- 
tures. Reference also is made of new and 


rapl of ring 
Leeds & Northrup 


Stoker — Pour- 
Form P-520-A10M_ ig in- 


ment, and it pee out many factors to 

be considered in the selecti It 

and describes in detail the neiple oper- 

ati rts of manufacturer's stokers, em- 
oneal ng their = “includes = 


aout drawings and 
nstallations. American 


2 High Speed deena 12-pp 
80 folder, although pocket sized, o s 
out to present a check chart helpful in 
selecting the right conveyor. Covers load- 
ing, unloading, elevating, piling and trans- 
porting and spreading operations, refer- 
ring to manufacturer's model best suited 


for each job. Includes sketches illustrating 
combinations of units as well as available 
types of housings, flights and carriers. 
Baughman Mfg. Co., Inc 


Water Hardness Test—This technical 
281 bulletin presents a test procedure 
for determining hardness of water, by use 
of a color indicator which ts described as 
both easy and accurate. Instructions for 
running the test are illustrated in color 
Includes rices of sand indiv ‘s complete 
hardness t individual solu- 
tions used. W. 


Car hethectg Book No. 1992-A, 16 
82 illustrates and describes ‘car 
and two sizes for 


illustrated by photos. 
contains photos of various models, dimen- 
sional drawings, electrical characteristics, 
weights ana prices. Also covers accessories 
for use with spotters—rope, hooks, sheaves 
and snatch blocks, as well as drum type 
ear pullers for heavy duty service. Link- 
Belt Co. 


Fluid Reduction Mills — Bulletin 
283 430-1, 8-pp, introduci company's 
fluid energy reduction mill, discusses the 
advantages of finer particle size in many 
processing operations. Illustrates the mill 


strations “and 
mneludes table 
jes. Sinclair 
ing justrial fuel 
ot nditions 
2 Cencrete Floors &2 A-— A new 
66 booklet titied Lumnite COoncrete 
Ploors—Corrosion Resistant and Heat Re- 
| sistant. has just been blished. The 
detailed information contained in this 
: ver and rs re _old- booklet brings up to date, the service ex- 
| perienices and inte developments in this 
eid. The information covers methods and 
materials used in placing corrosion resist- 
| ces involving severe abrasion and corro- 
sives, and fo iction and 
Photos and sketches illustrate 
mn also covers 
with abrasive 
as an acid- 
| 
j =< 
2 drops of Taylor Hardness 4 
Indicator and 1 ce. of Taylor 
Hardness Buffer 
2. from a burette until the red 
color, indicative of hardness, a 
changes to blue Sd 
teen-pp 
le stoker to get ti est- 
Since ne simple titration with 
ry of i 
direct ¢ 
tion. Als 
bowls, 
Control 
110 Avaust, 195 POWER ENE 


and expla. 


ins its grinding operation. C. H. 
Wheeler Mig. Co. 


2 Rotary Tube Cl Bulleti 

84 R-105 presents air and water driven 
rotary tube cleaners and cleaner acces- 
sorties. Illustrates several models and heads, 


motors and 
Roto Div., Elliott Co 


HELPFUL BULLETINS 

(Continued from page 36) 
ing principles, characteristics of oa. 
temperature sensitive bulbs, recording 
charts, and accessories. Resistance type 
thermometers, humidity instruments, and 
time-temperature controllers are also de- 
scribed. In addition to photos, the book is 
liberally illustrated with reproductions of 
actual temperature chart records 
sketches of applications. The Bristol Co. 


WATER TREATING 


129 Mt. New Clarification and ning 
od—Contact reactors that util- 
ize an ry chemical laboratory principle— 
that of previously formed precipitates 
added in the form of sludge and slurry 
acting in the manner of catalytic agents 
to accelerate chemical reactions—are de- 
scribed and illustrated in 16-pp Publica- 
tion 5001 plains how reactors work to 
accomplish successful utilization of the 
sludge contact process and describes both 
round and rectangular types. Lists 11 im- 
ety applications of this method rang- 
ng from clarification of surface waters for 
industrial and municipal purposes to re- 
moval of iron and manganese from well 
waters. Pictures several installations and 
discusses use of auxiliary equipment. 
Cochrane Corp 


on 
cleaners. 


130 Two-Stage Water Conditioner—Bul- 
letin 4801 describes company’s water 
condivioner which combines the advantages 
of both hot process and zeolite softening. 
Explains operation of softener in which 
the first stage is the hot process using lime 
or Dolomitic lime and the second stage in 
which zeolite softener reduces hardness to 
zero. Discusses advantages of the combina- 
tion—silica reduction, low alkalinities, 
lower CO; in steam, lower costs and tells 
applications to high pressure boiler plants. 
Cochrane Corp. 


METALS 


131 Steel Color Code Chart-—-To assure 
positive identification of steel pur- 
chased from this company, a code chart 
printed in full color is available. It shows 
color markings used on more than 50 ty 

of stock, including hot rolled and cold fn. 
ished alloys, stainless, hot rolled and cold 
finished carbon steels, and plates and 
structurals. United States Steel Supply Co. 


132 Modern ——w # Compiled for 
industrial users of iron and steel 
castings, this 28-pp illustrated bulletin 
provides extensive information on the 
chemical composition, mechanical proper- 
ties, heat resistance and other character- 
istics as well as applications of 12 ferrous 
alloys. Tells company’s facilities for —_ 
ducing basic materials, casting and 
machine parts. Hunt-Spiller Mig. 
orp 


133 Hard-Facing Manual—This newly- 
published handbook should prove a 
helpful guide to power engineers interested 
in prolonging the life of parts and equip- 
ment. It tells the complete story of hard- 
facing. Describes how to select the right 
alloy; which welding process to use; and 
gives simple, step-by-step instructions for 
applying the various rods by both the oxy- 
acetylene and metallic-arc welding proc- 
esses. Information is given on the prop- 
erties and available sizes of 12 hard-facing 
materials. Haynes Stellite Div., Union Car- 
bide and Carbon Corp 


OTHER EQUIPMENT 


134 The Why, What and How of Lubri- 
cants—Here's a 20-pp booklet ex- 
plainisg the commonly used tests and 
terms describing lubricants. Covers such 
factors as viscosity, flash and fire, neutral- 
ization number, penetration, specific grav- 
ity, extreme pressure, steam emulsion and 
corrosion. Includes glossary of 100 lubrica- 
tion terms and lists products manufac- 
tured by company. Although factual 
enough to suit the person who specifies 
lubricants for the plant, this book is writ- 
ten in layman's language and is illustrated 
with drawings showing the various tests 
described—as well as amusing sketches 
giving at-a-glance interpretation of their 
meaning. de Water jated Oil Co. 


pm Cops for Speed Drives—Book 
135 240 introduces a new line of 
controls for use with com- 
pany'’s PIV variable s drive, which are 
designed to automatically control output 
speed range. Describes and illustrates the 
four available types—electronic, pneumatic, 
ydraulic and mechanical. Includes dia- 
grams of job engineered ndustrial cov- 
ering some of the mony - trial uses for 
these controls. Link-Be 


| How to Choose and Use Air Traps 
36 —Bulletin 202, 4 
complete 

staliation for automatic drai of 
moisture air inter- 
coolers. reoolers, receivers, separa- 
tors, drip points. Illustrations of 
the Various airtrap models, their - 
and they work are 
ta and “ist 
prices Machine 


ted mattings, - 
matting, spike resistant matting, multi- 
link matting, fiberized counterway 
“Durotred” matting, sponge-back 
gated matti. ead a fiexible typ type 
valuable where ofl and chemi- 


cribes its construction 

of application for plat- 

and special perforated 

specifica Section 6110 

describes utility mats. The B. F. Good- 
rich Co. 


of Drills and Reamers—Here's 
138 an 24-pp, pocket-size hand- 
book on tool care. It's | oa. worded and 


its chapters 
drills, 
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High grade gas, by-product, 
steam and household stoker coal 
from Wise County, Virginia, on 
the Interstate Railroad. 


High gas, by-product, 
steam and domestic coal from 


Wise County, Va., on the 
Interstate Railroad. 


High grade, high volatile steam 
— by-product coal from Wise 
County, Va., on the Interstate 


Railroad. 


REMY 


A laboratory controlled product 
blended to meet exacting stoker 
requirements. From Wise County, 
Va., on the Interstate Railroad. 


The Premium Kentucky High 
Splint unmatched for domestic 
use. Produced in Harlan 
County, Kentucky, on the 
L. & N. Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va. 


BLUEFIELD, W. VA. 
NEW YORK 


BUFFALO 


High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Penn- 
sylvania, on the Penna. Rai 


High volatile domestic, steam 
— by-product coal from Boone 
and Logan Counties, W. Va., on 
the Chesapeake & Ohio Ry. 


Genuine Pocahontas from 
McDowell County, W. Va., on 
the Norfolk & Western Railway. 


High fusion ooking coal for by- 
product, industrial stoker and 
sulverizer use from Wyoming 
Co. ., W. Va., on the Virginian Ry. 


ANTHRACITE 


Hazle Brook—Premium Lehigh 
Raven Run—Premium Mahanoy 


Capable engineering personnel and the experience gained through 
long and varied marketing activity assure proper application of one 
of the above brands and effective servicing of any fuel requirement. 


General Coal Company 
123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
CHARLOTTE, WN. C. 
NORFOLK 


CINCINNATI 
PITTSBURGH 
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Matting Selection Data—What you 
137 should'know about matting is 
told in three new catalog sections. Section . 
oh discussing so includes 
ice ata and spe 
: and feeds, use of oils and compounds, car- 
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Discarding 
condensate 
because of 


OlL? 


If you are throwing away valuable 
condensate rather than risk its return 
to the bouler because of o1! contami- 
filtration with Sorbo-Cel may 
be the answer to your problem. 


Low in Cost 


This specially processed diatomace- 
ous silica powder provides a simple, 
economical method of removing 
emulsihed ol from water and thereby 
obtaining an oil-free condensate for 
boiler feed of other use. Total cost 
ranges from only I¢ to per 1000 
gallons of water filtered 


How it works 


A small amount of Sorbo-Cel is sim- 
ply mixed with the oil-cont.minated 
water, which isthen pumped through 
a pressure hler. Here the orl globules 
are removed by the specially treated 
Sorbo-Cel particles, and both are re- 
tained upon the filter screen The hil- 
tered water alone passes through 


Does complete job 


Sorbo-Cel does a complete job of 


oil removal. In addition, it removes 


other suspended matter such as rust, 
scale, clay and precipitates. And its 
action is so efhcrent that large vol- 
umes of water can be thered in a 
relatively short ume 


A bulletin that gives further facts 

about this low-cost way to remove 

: oil from water is available on re- 


ust use the coupon JM 
Johns-Manville 


SORBO-CEL 


~ 
lohas-Manville x © 
fox 2900, New York 16, N.Y 
© Send me free bulletin giving advan- 
tages of Sorbo-Cel filtration 


quest 


below 


Name 


Company. 


Address 


City 


State 


2 August, 


ja, reamers 
me speeds. It is 

made in this book 

lowed, longer life from cutting tools 

lower costes will result. Reco- 

dations cover t 


vantages of company's rtioning oil 
| burner, Type BI, Bulletin Pe also provides 
| dimensions, capacity tables, shutter and 
support data. Diustrated with lay- 


outs and installations. The Anthony Co. 


1 Tractor for T h Jobs—A tractor 
| which, through the use of a hydrau- 
| Ile torque converter drive, delivers higher 


average horsepower and does more work 


over @ given period, is described in 22-pp 
Form 5-426-504. Dllustrated with photos 
and cutaway drawings, the bulletin dis- 
cusses the hydraulic torque converter 


drive in detail, also other construction fea- 
tures and design details of the tractor—its 
diesel engine, injection system, tempera- 
ture control ete. Also describes ease of 
operation and maintenance, gives full speci- 

fications. Allied equipment and accessories 
|} are also pictured. Allis-Chalmers Mfg. Co. 


141 ts a wide 


of power transmission equipment, 
well as slurry pumps, water valves. 
holdbacks, perforated screens and 
elevating conveyors. All equipment listed 
is for heavy duty service 


Maintenance | 


omplete de- | 


scriptions are provided, supplemented with | 


photos, dimensional! 
and specifications 


drawings, data tables 
Where dimensions must 


| be given by purchaser, listings of data 
needed are own. McNally Pittsburgh | 


| Mfg. Corp 


| 142 Converter Data- Goatees 303, 10 
} rovides essential engineering in- 
| formation on company's line of converters 


designed especially for use with hot water 
heating systems and covering those for 
use with radiant heating systems as well 
as standard hot water systems. Pully docu- 
mented with selection charts and tables. 
Patterson-Kelley Co., Inc. 


1 43 Bupreves Concrete Construction — 
“15 Steps to Better Concrete Con- 
struction,” is a 12-pp illustrated booklet 
roviding detailed information and spect- 
cations om company’s compounds engi- 
neered to answer specific problems of 
concrete and masonry construction. De- 
scribes use of a retarding densifier to 
render structures resistant to water, crack- 
ing and absorption, keep water content, 
concrete quality and setting time untform 
regardiess of atmospheric temperature, 
even during hot weather. Discusses 14 
other materials for coating, sealing, hard- 
ening and repair work on concrete and 
masonry Includes product descriptions 
one composition, specific uses, contribut- 
ng properties and specifications. Sika 


Corp 
144 Locomotive Crane — §& 

and construction details covering 
a 25 t Diesel electric locomotive crane, 
tn which deck operations are accomplished 
by Diesel power and travel is by electric 
motors mounted tn each truck, are pre- 
sented tn Catalog 6000 L-8, Photos 
underside and 


ifications 


show crane at work. also 
topside assembly. American Holst and 
Derrick Co | 


145 Heat Exchangers—IDlustrated Cat- 
alog 1149, 8 pp. presents shell and 
tube heat exchangers of both single-pass 
and double-pass design, with removable 
tube bundles 
and diagrams, instructions for figuring oll 
| and water cooling capecities. Photos show 
several installations of these exchangers. 
Young Radiator Co 


Includes dimension tables | 


146 * Air Progress—-Bulietin 4224 
Vol. 


in company's collection 

of ~t showing how air han- 
| dling equpiment serves public utilities and 
various industries. Contains some 40 pp 
and includes many photos of installations. 
American Blower Corp. 


The Possibilities of Teflon—This is 
147 a 12-pp booklet on the applications 
and properties of Teflon—tetrafluorcethy- 
lene resin. Discusses design considerations 
pertaining to its use in gaskets and pack- 
ings of many types, which offer chemical 
inertness, toughness, and excellent elec- 
trical properties. Polychemicals Dept., E. I 
du Pont de Nemours & Co. 


The 
MAINTENANCE DEPARTMENT 
of 


CONDENSER SERVICE 
& ENGINEERING CO., INC. 
100 RIVER ST, HOBOKEN, WN. J. 

Offers te de 


QUICK—PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 
ANYTHING WITH TUBES 
24 HOURS A DAY — 7 DAYS A WEEK 
365 DAYS A YEAR 


SATURDAYS - SUNDAYS 
HOLIDAYS 


Dey—STate 2-1415 - 
Boston Moss 

Dey—LAfeyette 3-109] - Night—MYerc 64552 


Phila, Pa.: Wilmington (Del.) 7151 
(Pa.) 
Botti Md.; SAratege 5285 
Atlante, Ge. Dearborn 4477 
Washi D. C.: Republic 4875 


Consult Us For: 
CHIMNEYS .. . 
FURNACE WORK... 
BOILER SETTINGS 


AMERICAN CHIMNEY CORP. 
143 Fourth Ave, New 

soston . 

DETROIT @ PITTSBURGH @ CHARLOTTE 
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| well as those made from high speed 
Chicago-Latrobe 
139 Proportioning Oil Burner—Peatur- 
ing the eight major operating ad- | 
CALL — TELEPHONE: Day ond Night 
NEW YORK: REctor 2-9363 
HOBOKEN: HOboken 34428 
S. Pevi, Minn.: 
ee Dey—Nester 9675 - Night—Emerson 3219 
| —_ 
Dey 
| Les Angeles, TRinity 7861 
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"RE SURE OF PROPER ¢ 
“with ELLISON INSTRUMENy 


COMB ta 


PORTABLE GAS ANALYZER 
Accurate, easy-to-use Combustion 
Testing Set is equipped for analysis 
of COz, Ov and CO, complete 
flue gas th 

Bulletin 120. 


PITOT TUBES 


measurements. Angle and 

Straight Stem Types. Con- Combines 
ical and hemispherical tips; pon calorimeter in 8 
brass for temperatures to single chamber. 


500°F.; stainless steel for 
PORTABLE temperatures to 1000°F. 
GAS ANALYZER Described in Bulletin 9-F. 


ELLISON DRAFT GAGE CO. 
214 W. KINZIE ST. Since 1896 CHICAGO 10, ILL. 
THE ELLISON LINE ALSO INCLUDES: 


New VERSENE* test kit 
determines total water hardness 


Now, with this new Versene* water hardness testing kit 
you can determine the hardness of your own boiler, process 
or tap water as easy as ABC— in less than 2 minutes. Any- 
one who can tell red from blue can make this scienti 
versenate test and be accurate within one grain of hard- 
ness per gallon. 

Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring and ~—_ 
vial. More than 50 separate tests can be m 

on water hardness. Complete instructions. Refills aie. 
Order The New Versene* Water Hardness Testing Kirt to- 
day. $3.00 Postpaid. Send Checks or M.O. No. C.O.D.’s. 
Money Back Guarantee. 


We also manufacture and supply Inhibited Indicator and Di Sodium 
Versenate (the di sodium salt of ethylene diamine tetra-acetic acid) . 
These are the reagents used in the Versenate (Schwartzenbach) 
Method for the determination of Water Hardness. 

Sodium Versenate 


50 g. $2.00 100 g. $3.00 500 g. $10.00 
nhibited Indi 
100 ce $1.00 250 ce $2.00 500 cc $3.00 1000 ce $5.00 


BERSWORTH CHEMICAL COMPANY 
FRAMINGHAM, 


MASSACHUSETTS 
*Trade Mark 


HOW MUCH DO 
POWER THROBS COST YOU? 


In production loss? 
In wear and tear of machinery? 
In maintenance? 


BIG SAVINGS resuit from remedying the 
common source — poor couplings. 


LOVEJOY 


L-R 
a Flexible Couplings 


, back-lash by jest 
nt, by simple com 


SHUT-DOWNS 


Get the complete Lovejoy Catalog, 
and see for yourself! 


‘k-find: 
you 


LOVEJOY FLEXIBLE COUPLING CO. 


5084 W. LAKE STREET, CHICAGO 44, ILL. 
Alse Transmissions and niversal 
W., Montreal, 


—Adjustable— 


SPROCKET RIM 
with CAatin Guide 


OVERHEAD 
VALVE 
CONTROL 


Pull the chain! That's all there is to open or close overhead 
valves—for complete control from the floor! Operating action of 
the BABBITT Adjustable Sprocket Rim with Chain Guide is as 
and i as thet of direct manual control—and 
@ tee eater the dangers of wantherses 
ders, or on benches, machines or boilers is completely eliminated. 


The BABBITT Rim fits all valves, with either rising or non-rising 
stems. It is installed quickly by clamping onto the hand wheel 
of the valve. 


Write today for Catalog Bulletin PG and surpris- 
ingly low prices; also, name of neorest distributor. 


BABBITT STEAM SPECIALTY CO. 


Range of 10 adjustable sizes takes 
care of all valve makes and types; 
Ste valve wheel diameters from 
2 to 30 inches. 
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2 Babbitt Square, New Bedford, Massachusetts, U. S. A. 
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Air Preheater Corp., The 
tgency M. Basford Company 


Allis Chalmers Mig. Co 13, 95 
{gency Compton Advertiang, Ine 

American Blowtr Corp . 
igency— Brooke, Smith, French & Dorrance, Ine. 

American Chimacy Corp 112 

American Engineering Co. 
igeney Beatty Oliver, Inc. 

American Pulverizer Co 
tgency Ragere-Rankin Adv. ‘Bervice 

Armetrong Machine Works 
igency- Russell T. Gray, Ine. 

Atles Valve Co 
igency-W. F. Schaphorst 

Babbitt Steam Specialty Co 113 
Agency Paul L. Kuch Advertising 

& Wilcox Co., The 
Agency 8. Tyson and Company, Ine 

Bailey Meter Company 20 
Agency Fuller & Smith Ross 

Baughman Manufacturing Co., Ine. 
Agency Biddle Co 

Beaumont Birch Company . 108 
Agency The Harris D. Organization 

Helmont Packing & Rubber Co., The ad 
Agency —-MeNevin Wilson Dalidorf, Inc 

Bersworth Company 113 
Culver, Ine. 

Bets, W. HAL. D 91 
tgency The Harrie D. McKinney Organization 

Biddle Co, James G 
tgency The Roland G. BE, UlUman Organization, Ine 

Bird-Archer Co. The 
tgency Michel-Cather, Ine 

Bullders- Providence, Ine 106 
tgency Hammond-Goff 

Cambridge Instrument Co. Inc 


M. FPreyatadt Associates, Inc 
hapman Valve Mfg. Co. The Inside Back Cover 
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i gency Sutherland Abbott 

Cithes Service Oil Co 93 
tyency Ellington Company, Ine 

Cochrane Corporation 103 
fgency-Willard G. Myers Advertising Agency 
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tgency M. Basford Company 

Condenser Service & Engineering Co, Inc 1i2 
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tyency The Buchen Company 


Dart Mfg. Co, BE. M ss 
lvewcy— Sutherland Abbott 

Davis Engineering Corporation 
tyvency Thomas § Delehanty, Inc 

Dearborn Chemical Company 9 
foency The Buchen om pany 

DeLaval Separator Co. The 1s 
fgency Donahue § Coe, Ine 

DeLaval Steam Turbine Co 26 
{gency Geo. Hl. Gibson 

Detroit Stoker Company 
tgency— Witte Burden 

Diamond Power Specialty Corp 29 
forncy Witte & Burden 

Dowell Incorporated 37 
tgency MacManus, John Adame, Ine 

Drew & Inc. F. F 
fgency The Aithen Aunett 

Fastern Gas and Fuel Associates e 
fgency Ketchum, Macleod & Grove, Ine 
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Ellison Draft Gage Co.. 
Agency —Tri-State Adv ertising Co. 
Engineer Co., The 
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Agency—Davies and McKinney 
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Northern Equipment Company 
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Prat-Daniel Corp. ..... 
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Agency—The Davis Press, Ine. 
Western Precipitation Corp 
A gency— Dozier-Graham-E astman 
Wheeler Mfg. Co., C. H 


Agency—The Roland G. FE. Ullman Oraaniz ation, Ine. 


Wickes Boiler Co., The.... 
Agency—Price, Hedrick & Tanner, ‘Ine. 
Wiley & Sons, Inc., John. een 
A gency- -Waterston C ompany, The 
Wilson, Inc., Thomas C. 
A gency—Michel-Cather, Ine. 
Wing Mfg. Co., L. J. os 
Agency— Willard G. Myers Advertising Agency 
Worthington Pump & Machinery Corp.. see 
Agency—James Thomas Chirurg Company 
Wright Chemical Corporation eS 
Agency—Schnell Associates, Ine. 
Yarnall-Waring Comp 
A gency— Michoner 4 Holland 


Firms whose advertising is not in this issue but 
is appearing in other issues are marked with an * 


MILTON ROY 
“Packaged SYSTEMS 


.--for Boiler Water 
Chemical Treatments 


The need for correct boiler water treatment is 
well recognized. Authorities agree that two dis- 
tinct methods, sulphite feeding and internal 
treatment, are usually necessary. 


Removal of dissolved oxygen, insurance 
against corrosion, and prevention of pitting 
requires the continuous addition of sodium 
sulphite solution to the feed water: Internal 
treating with various chemicals is necessary to 
retard scale formation, control alkalinity and 
prevent embrittlement. 


Milton Roy Systems for boiler water treat- 
ment are complete “Packaged” units ready 
for immediate installation. Included are all 
necessary solution tanks, covers, gages, low- 
level cutouts and alarms, motor starters, and 
pumps as required. Automatic electronic con- 
trols can be supplied to operate pumps at 
speeds proportional to feed water flow as 
measured by flow meters. Systems are avail- 
able to handle all treating chemicals and to 
meet any capacity and pressure requirement. 
For complete information ask for Bulletin 
No. 4811. 


MILTON ROY COMPANY 


1320 E. MERMAID LANE, CHESTNUT HILL, PHILA. 18, PA. 
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POWER PLANT CONSTRUCTION NEWS 


Puebie, Coele.—Colorado Fuel & Iron Co., iron and steel 
products, plans expansion and improvements in power plant 
at mill, with installation of additional equipment for in- 
creased capacity. Cost reported over $1,500,000. Proposed 
to carry out work soon 

Sruaswick, Ge.—-Georgia Power Co. Atlanta, Ga., plans 
new steam-electric generating station at Brunswick, initial 
unit reported to cost about $5,000,000, with turbine-genera- 
tor, high- pressure boilers and auxiliary equipment. Proposed 
to begin work soon 
Iad.—American Cyanamid Co. 30 Rocke- 
ew York, N. Y., industrial chemicals, etc. 
plans boiler house at proposed new plant at East Chicago, 
for production of catalysts for petroleum industry. It will 
consist of several nom processing and other structures. 
Entire project estimated to cost close to $3,000,000. Comple- 
tion is scheduled in about 12 months 

Ky.—Printz-Biederman Co., East 

St., Cleveland, Ohio, women's coats and suits, plans boiler 

at proposed new converting plant at rrodsburg, 

where site is being secu Work will comprise a main 

three-story building, 100x350 ft, reported to cost approx- 
imately $300,000, with equipment. 

Leche Mills, Me.—E. L. Tebbets Spool Co., Locke Mills, 
turned wood products, plans boiler house in connection with 
rebuilding of mill destroyed by fire several months ago. 
Work has been authorized and will be placed under way soon. 
Cost reported about $250,000. Company is a subsidiary of 
Ekco Products Co., 1919 North Cicero Ave. Chicago, Il. 

Detroit, Mich.Fisher & Co., Fisher Bidg., real estate, plans 
boiler plant for central-heating service in new 10-story of- 
fice building at West Grand Blvd. and Second St tire 
project will cost about $10,000,000. Albert Kahn Associated 
Architects & Engineers, Inc.. New Center Blidg., Detroit, is 
architect and engineer for structure, which will be known 
as Brothers Bldg 

Grend Rapids, Mich.American Box Board Co., 407 Mar- 
ket St., S.W., box board, chip board, etc., plans boiler house 
at new converting plant for manufacture of corrugated fibre 
boxes and containers, comprising a large one-story building 
and several auxiliary structures. Cost reported about 
$1,000,000. Work will begin at early date 

Kosciusko, Miss.—Superior Coach Corp., Lima, Ohio, motor 
buses, school buses, etc. plans boiler plant at proposed new 
branch factory at Kosciusko, where site is being secured. 
It will comprise a main one-story building, about 150,000 
sq ft floor space, for parts production and assembling. Cost 
reported close to $1,000,000. Work is scheduled to begin at 
early date 

Nepenech, N. Y.—State Bureau of Contracts and Accounts, 
State Office Bid., Albany, N. Y., plans power plant at State 
Institute for Male Defective Delinquents, Napanoch. Cost 
reported close to $1,000,000. Bids are scheduled to be asked 
early in fall 


bic 
feller Plaza, 


Cli@side, N. C.—Duke Power Co., Charlotte, N. C., plans 
expansion in steam-electric generating station at Cliffside, 
with installation of new turbine-generators with rating of 


130,000-kw, high-pressure boilers and auxiliary equipment. 
Company also will make extensions in River Bend generating 
station, including installation of additional equipment for 
Entire project reported to cost about 


increased output 
$12,000,000 


ERNST WATER 
LIQUID LEVEL GAGES 


For Every Application 


Split Glend Water Goges 
Mica Shields and Gaskets 
Gage Glass Iiluminators 
Sight Flow Indicators 
Sofety Plastic Guards 
Sight Gloss and Discs 

Flat Gloss Inserts 
Tubvlor Glasses 
Try Cocks, Etc. 


Ernst Water Column & Gage Co. 


IVINGSTON J 


fig. 83 


Goldsboro, N. C.—Carolina Power & Light Co., Raleigh, 
N. C., has authorized new steam-electric generating station 
at Goldsboro, with initial capacity of 60,000-kw. Work will 
begin in near future, with completion scheduled early i 
1952. Cost reported over $8,000,000, with transmission lines 
and other operating facilities. 

Roanoke Rapids, N. C.—Virginia Electric & Power Co., 
Richmond, Va., plans new hydroelectric generating plant on 
Roanoke River, vicinity of Roanoke Rapids, including power 
dam, power station, artificial lake and other facilities, with 
extensions in transmission lines. Cost reported about $27,- 
000,000. Application is before Federal Power Commission, 
Washington, D. C., for permission to proceed with project. 

Athens, Ohie—State Dept. of Public Welfare, State Of- 
fice Bidg., Columbus, Ohio, plans new central-heating plant 
at Athens State Hospital. No estimate of cost announced. 
H. G. Allen is architect for Dept. 

Hemilten, Ohio—City Council, Hamilton, plans extensions 
and improvements in municipal steam-electric generating 
station, with installation of new 10,000-kw turbine-generator 
and auxiliary equipment. Also plans new power substation 
and extensions in transmission lines on west side. Estimates 
of cost being made. Emery, Marker & Emery, Toledo Trust 
Bldg., Toledo, Ohio, are consulting engineers. 

Troy, Okie—Braun Brothers Packing Co. Troy, meat 
packers, will build boiler house at new processing and 
packing plant on 35-acre tract of land on Dye St., fronting 
on Miami River. It will consist of several large production 
buildings and is estimated to cost approximately $1,000,000. 
Construction is scheduled to begin soon. 

Shawnee, Okla.—Sylvania Electric Products, Inc., 500 Fifth 
Ave., New _. N. Y., radio and television tubes, fluorescent 
lamps, etc., power house at new plant on Benedict St., 
Shawnee. "Protect will include a main one-story building. 
about 50,000 sq ft floor space, and several auxiliary structures, 
and is reported to cost approximately $1,500,000. 

Andersen, $. C.—Singer Sewing Machine Co., 149 Broad- 
way, New York, N. Y., sewing machines, plans power house 
at new assembling plant at Anderson. It will consist of 
several large one-story buildings for different branches of 
operation, with facilities for employment of about 1000 

persons. Cost reported over $2,000,000. Project will be car- 
Pied out by Poinsett Lumber & Mfg. Co., Pickens, S. C., a 
subsidiary interest. 

Greenville, $. C.—Maverick Mills, Inc., 144 Addison St. 
East Boston, Mass., cotton fabrics, plans boiler plant at new 
branch mill at Gantt Station, near Greenville. It will comprise 
a main multi-story modern windowless-type structure, with 
complete air-conditioning system, and auxiliary buildings. 
Cost estimated close to. $4,000,000. Completion is scheduled 
in summer of 1951. 

. Texas—Dow Chemical Co., Freeport, magnesium, 
industrial and other chemicals, plans new power plant at 
local works, in connection with a number of new manufac- 
turing units. Entire project estimated to cost about $30,- 
000,000, with power station to represent investment of about 
—-" including equipment. Main offices are at Midland, 

cn. 

Richmond, Va.—Virginia Electric & Power Co., Richmond, 
plans extensions in steam-electric generating station at 
Drewrys Bluff, with installation of new turbine-generator, 
high-pressure boilers and auxiliary equipment. Cost re- 
— about $12,000,000, with extensions in transmission 
ines 


Be Well Informed About 
ATOMICS 


ATOMICS is published bi-monthly for 
engineers. The timely articles appearing 
in each issue are essentially age in 
nature, written for the le neer. 
A. Ww. the editor of ATO 
hes pioneer in interpr 
rranlanng the complex, highly 
material | from the laboratory i 
can 
is the first regularly published 
journal of its kind. The issues sparkle with 
ineering data, news of atomic power, 
articles of — interest to those con- 


ustrial process control, 

technical @ engineer aspects of 
nuclear reactions. 


ATOMICS - 110 S. Dearborn St. - Chicago 3, III. 
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USE CHAPMAN 11 Ud YS) CHECK VALVES 


You get truly cushioned closing with these tilting-disc 


check valves. There’s no slamming. Instead, the disc rides 
smoothly on the flow, opens easily, closes quickly and 
quietly. Because of this effortless action, power costs are 
lower (when used on pump discharge lines) . . . mainte- 
nance costs are lower . . . operating expenses are saved in 
a dozen ways. 

Available in either iron or steel. Write for bulletin with 


complete information. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 


Cross-section of the Chapman Tilting Disc 
Check Valve illustrating the way that the 
balanced disc is supported on the pivot, 
with arrows showing the travel of the disc. 
A feature of the design is that the disc seat 
lifts away from the body seat when opening, 
and drops into contact when closing, with 
no sliding or wearing of the seats. 
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= AND reduce wear 

= by using the proper 
TEXACO STEAM 
CYLINDER OIL 


tioning valves . . . greater efficiency all around. 

If you use your steam for processing, you can get 
Texaco steam cylinder oils especially designed to sepa- 
rate rapidly from exhaust or condensate. 

Call in a Texaco Lubrication Engineer. He'll gladly 


PERFORMANCE 


Steam engines—old or new—run better when lubricated 
with Texaco steam cylinder oils designed to meet the 
particular operating conditions. Operators everywhere 
have found this so. 

You'll find the Texaco steam cylinder oils recom- 


mended for your engines will atomize completely, and 
protect pistons and cylinders from wear by keeping 
them coated with a tough lubricating film. There are 
oils that resist wash-off under wet steam conditions; 
others that stand up under the highest temperatures. 
You'll be sure of steam-tight rings and properly func- 


EXACO 


FOR EVERY 


help you select the proper lubricants to improve your 
steam engine performance. Contact the nearest of the 
more than 2,000 Texaco Wholesale Distributing Plants 
in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


team Cylinder Oils 


OPERATING CONDITION 
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